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THE CENTRAL SCHOOL OF ARTS AND 
MANUFACTURES, PARIS. 


THE object of the Central School of Arts and Man- 
ufactures (that isthe official name of the school) is to 
train engineers for the French industries. It com- 
pletes the Polytechnic School, which exclusively sup- 
plies engineers for state services, and the School of 
\rts and Trades, which serves for the reeruiting of 
elect professions. The industrial instruction that the 
students who compose it receive continues three years 
Before showing our readers what such instruction is! 





STREET 


ATTIRE. 
and what sort of a life the future ‘* Centrals” lead 
at the school, let us say a word as to the petty 
events that have called the attention of the public at 
large to them and led to the temporary closing of the 
lectures 

Kvery year, on the last Saturda in April, the 
“ bizuts,” “squares,” an? “cubes,” names that the 
students give themselves according as they are in their 
first, second or third year, organize a “ monome ” and 
a theatrical representation. The ‘“‘monome” de 
scribes three “ spiroidal” and “concentric” revolu 
lutions around the column of July, escapes * tangen 
tially * tothe Faubourg Antoine, follows a prescribed 
route and rushes en into the theater, where 
takes place a representation of the review (written and 
played exclusively by the students of the school), and 
finally goes to “ dissolve itself’ in numerous beers. 
The management of the school, severer this vear than 
in preceding ones, passed a resolution forbidding these 
two manifestations. Jn The students went on 
a ‘* strike,” and are now the 
Minister of Commerce 

Let us now begin our visit to the school by aid of the 
data furnished us by the excellent volume, “ Nos 
Grandes Ecoles Militaires et Civiles,” by Mr. Louis 
Rousselot. 

First, as regards the costume: The Central School 
of Arts and Manufactures has no uniform. The stud 
ents have adopted a cap with three stripes of gold lace, 


MUSSE 


ira 
iwaiting the decision of 


surmounted in front by a bee, embroidered in gold, 
which serves for recognizing each other in public 
places. Tha bee, the symbol of labor, is the emblem of 


the school. This is what they eall the city uniform, in 
contradistinction to the study costume, which consists 
of a long blouse that serves as a pretext for all sorts of 
fantastic ornamentations. The ‘‘ Major,” that to 
the first of the promotion, paints wide red stripes 
upon the others form their initials on the 
back, draw their portraits thereon, or apply thereto 
fantastic animals or favorite emblems, such as a re 
tort or cogwheel, or chemical formulas, such as 8S and K 
O, which means sulphur and potassa—the entire life oi 
the ** Central,” wherein all is not a bed of roses, as we 
shall see. In the first place, the opening occurs at halt 
past eight o'clock sharp. At the precise hour, the gate 


Is 
Say 


sleeve : 


on Conte Street through which the students enter 
closes mercilessly in the face of the tardy one, who ar 
rives then “tangent” or “exterior seeant ” (to con 


tinue our use of the special slang), and who in the last 
case misses the lecture and loses his day of study. 

The “tangents” first to their respective halls, 
where they don the long sacramental blouse; and then 
at the sound of the bell of the * Amphi,” each division 
takes up its march toward the amphitheater, where 
the leeture that it is to listen to takes place. 

Nothing is more curious than this seene. Two hun 
dred young men wearing blouses ornamented with 
cabalistic emblems pass through the door in serried | 
ranks under the vigilant eye of the “ pitaine” or in-| 
spector, so called because his duties are always per- | 
formed by a retired captain of artillery or engineers. | 
While the students are clambering up the benches, and 
are seating themselves in their places, which are al- 
ways the same, the “ Major” in the center opposite 
the professor, and each student into the one allotted to 
him, and of which he knows the “ co-ordinates” (hall 
3, bench 4, place 17, for example), the professor enters 


xO 


and the lecture begins. An immense blackboard, 
which, owing to its ingenious mechanism, can be 


raised or lowered at will, serves for the demonstra- 
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|tions. It forms at the back of the amphitheater a mov- 
|able sereen which conceals the table that is used for 
chemical and physical experiments. 

The chemists, whose name at the school, one knows 
not why, is the object of certain jokes, are never called 
otherwise than ‘‘ch’mists.”. When a student becomes 
embarrassed by any question whatever, he is sure to 
be scornfully saluted with the phrase: ‘* Understand 
nothing, ch’mists!” The products for the manipula- 
tions are distributed to the students at a special 


wicket. 
The chemical laboratories are admirably 


organized, 





WORKING COSTUME. 


At each student’s place end pipes that furnish him 
with water and gas and wires that furnish him witha 
continual source of electricity. 

Let us not leave the Central without casting a glance 
at the restaurant counter, where, at the rate of 16 cents 
per portion, the students find an extremely varied bill 
of fare. Every day, there isa rush in front of this 
counter, from which every one tries to extricate him- 
self by raising his dish above his head, and which, like 
a dog that has stolen a bone, he goes to partake of in a 
corner, inthe court, resting on his knees, or standing 
against the wall in the corridors, in contempt of the 
superb dining hall that the administration has in- 
stalled. When any one has finished dining, the great 
joke consists in hiding and scattering the plates, 
knives and forks that he has used, in order that the 
waiters may have as much trouble as possible to find 
them. As may be seen, the Gallic laughter and merri- 
ment go hand in hand with serious study and assiduous 
work at the Centrai Schoolof Arts and Manufactures. 








THE BLA¢ 

We cannot better terminate this rapid visit to the 
Central School than by giving a few of the names that 
have rendered it illustrious. Opened in November, 
1829, it had for founders: Dumas, the great chemist ; 
Peclet,the great physicist ; Olivier, the mathematician ; 
and, finally, Lavallee, who gave his entire fortune, of 
more than half a million, to overcome the difficulties 
that besieged the work at its inception. 

The “Annuaire des Anciens Eleves de Ecole Cen- 





trale” is interesting to consult. Laplace and Noge| 


taught here. Among the most brilliant students (now 
dead) may be mentioned Peclet, Polonceau, Vuillemin 
Foiquenot, and Yvon Villareeau. As for the living 
they are legion : Orson, engineer in chief of the gas 
company: Berthon, director general of telephones - 
Bourdais, architect of the Trocadero; Col. Canee’ 
former commandant of the Palace of the Elysée ; Canet’ 
inventor of the guns that bear his name, and director 
of artillery of the Forges et Chantiers dela Mediter. 
rancée; Eugene Pereire, of the Compagnie Generale 
Transatlantique ; Eiffel, Farcot, and a host of others 
a list of whom would be too long.—//Jllustration. : 





HOW 
THE 


LEATHER IS MADE, OR “FROM 
TANNERY TO THE DYNAMO.”* 
By CHAs. A. SCHTEREN. 


It may be of interest to engineers and the electrie 
lignt fraternity in general to learn something of how 
leather is tanned, and the various processes through 
which a hide passes before it is tanned and curried 
ready to be put into belting. Naturally, the first 
question will be, ‘“‘ Where do all the steer hides come 
from?” Principally from Chicago, because within its 
city limits there are four large slaughtering establish- 
ments where thousands of cattle are slaughtered daily, 
the hides of which are carefully taken off and assorted 
for whatever purpose they are best suited. The hides 
which are heaviest and most perfect in point of free- 
dom from cuts, brands and’ other blemishes are se 
lected for belting leather. These hides are put up in 
bundles, packed into a freight car, and shipped to the 
tannery. 


We propose to follow one of these freight cars 
loaded with belting hides to its destination. Aftera 


journey of about 600 miles, the car arrives at the little 
station of Adamsburg, Pa., right in the mountain re- 
gion, a spur of the Alleghenies, where the tannery is 
situated. 
| Oak tanneries are generally placed near the bark 
region of the mountains, where the rock oak tree pre- 
dominates, the bark of which is universally conceded 
to be the best for making the finest grade of leather. 
Our ear of belting hides has arrived at the station, 
and we will watch the process of tanning. The hides 
are examined and weighed, and put into the shed ; an 
equal number of hides are taken out daily (whatever 
the capacity of the tannery may be) and placed in a 
large vat of pure cold water, generally good spring 
water. After the hides are thoroughly soaked and the 
dirt washed out, they are laid across «a beam and, with 
a blunt fleshing knife, the surplus fat or meat still re- 
maining is taken off; then they are placed in a vat of 
weak lime water, and are hauled up daily and the lime 
|strengthened until the hair gets loose, which action 
itakes about eight days. After this the hides are 
cleansed once more in pure water and placed over the 
beam and, with a blunt knife, the hair is removed; 
this part of the work is done in what the tanners call 
the beam or lime house ; and very much depends upon 
the successful liming process in making good leather. 
After the hair is off, the hides are washed again and 
thoroughly cleansed and purified, to remove every 
particle of lime, after which process they are taken 
into the handlers. These are composed of large vats, 
about seven by nine feet and six feet deep. The hides 
here are laid across sticks side by side, as close as pos- 
sible, and hung about three inches below the top of 
ithe vat. These vats are generally connected, so that 
when the first vat is fed the tannin liquor will pass 
through every vat until they are all filled, and cover 
{the hides completely. In the handlers the hides receive 
| their first bath of tannin liquor, which is very weak at 
the start and gradually strengthened. During this 
first stage of tanning the hide plumps up, and is pre- 
pared for the lay-aways ; this process also opens the 
‘pores and swells the hide, which gives thickness and 





‘KBOARD. 


firmness to the leather. If the hides cannot be made 
thicker at this period of the tanning, they will never 
be made heavier afterward; this is the critical point 
and has to be watched closely; much depends uper 
the character of the tannic acid; if too strong, it tends 
to make the leather brittle and harsh; if the tanne 





* Read at the National Electric Light Association, at Buffaio, February, 
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ould be too sour, it tends to make the leather | cess is tosimply hang them in the vats ar 


—— 
acid sh 
soft and flabby. 


in motion, 
quicker 


differ as to the utility of the rockers. Some claim (and| from 5 to 15, very seldom over 20 degrees. 
) that the rocking motion loosens the fiber of the | hides remain in that process from 10 to 12 days ; 


justly 
hide, 


and softens the leather too much. The best pro- | 
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DISTRIBUTION OF CHEMICAL PRODUCTS. 
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}are then taken up and, if they are to be used for belt 
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id cover them | leather, the flanks (bellies)and heads of the hides are 
with the tannin liquor, and raise them a few times|cut off and tanned separately; the remaining butt 
Some tanners use 2 rocking process to keep the hides | during the day, or draw the liquor through them, | part receives an extra layer of bark to tan it more 
thereby opening the pores of the hide, which some tanners are now doing with success. ‘ 
to receive the tannie acid ; however, opinions | tannic acid in the handlers generally has a strength of 


The | thoroughly and make it firmer. 

From the handlers the hides are packed away in 
The | vats, called lay-aways ; these are large vats seven by 
they | nine feet, and six feet deep, having « capacity of from 
50 to 75 hides each. The vats are not connected with 
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each other, but only with the pump to change the | completely. To guard against such a calamity it is 


liquor. The hides are laid nicely one on top of another, 
and loose ground bark spread between each hide, and 
when the vat is full it is filled with tannin liquor of 
from 25 to 30 degrees in strength. The hides intended 
for belting receive at least six layers of bark, or in 
other words, are changed six times in the lay-aways ; 
the first time they are changed after lying ten days, 
and then five days are added after each layer, so that 
the hides in the last or sixth layer will take forty days 
to absorb the tannin liquor and penetrate the leather. 
Each time fresh ground bark is spread between the 
hides and then covered with tannin liquor. 

The leaching and grinding of the bark is an — 
portant factor in a tannery. The large pieces of bark | 
taken from the oak tree are thrown into a hopper- | 
shaped mill or grinder, which resembles a coffee 
grinder on a large scale. The ross on the outside of| 
the bark creates a great deal of dust, and contains | 
little or no tannin, but it cannot be severed from the} 
rind which really cqntains the acid ; from the bark mill | 
the ground bark is elevated into large tubs which have | 
false bottoms or receivers underneath to take up the | 
tannin liquor. After a tub is filled with ground bark, | 
a rotary sprinkler is set in motion to saturate the bark 
with a spray of water or liquor, which percolates 
through the ground bark, and on its way tothe bottom | 
eatches up the tannie acid contained in the bark ; at) 
times warm water is used to facilitate the operation, 
also weak tannin liquor is used sometimes with good | 
effect ; however, old school tanners prefer cold water, | 
which they claim makes purer and sweeter tannin 
liquor. After the receivers at the bottom of these 
tanks are filled, the contents are pumped into large 
supply tanks, from which the liquor is distributed 
through the tannery as required. | 

The leaching process is the most interesting and 
valuable operation in the tannery, and upon its skill- 
ful management depends the financial success of the 
business, Opinions differ very materially as to the best 
method. The large round leach tubs, such as described, 
are the most popular now in use; however, many | 
tanners still adhere (and some with success) to the old 
square pressed leach tubs, in which the ground bark 
is simply soaked or steeped in water and left for a 
length of time, until the tannic acid is extracted from 
the bark. Opinions also differ as to using steam or) 
hot water ; however, all have their merits. 

Very strange and erroneous ideas prevail among 
those who use leather, and have no knowledge of the 
art of tanning ; certainly it is an art, and one of the 
oldest handed down to us. The general opinion pre- 
vails that leather made in “ ye olden time” is superior 
to ours of the present time, but such is not the case ; in 
fact, the fundamental process of tanning to-day is pre- | 
cisely the same as that of a thousand years ago, except 
that we enjoy improved machinery and appliances 
which further the process and improve the material. 

When the leather is taken from the last layer of 
bark, it is oiled on the grain and hung up in a dark- 
ened room to dry ; to obtain a nice clear russet color 
the place must be kept at an even temperature, and 
very little heat used. After the leather is thoroughly 
dried it is put up in rolls containing five butts (hides) 
each, and whenever a carload is ready it is shipped to 
New York; here it is again examined and weighed, 
and all butts not suited for belting are thrown out and 
finished into sole leather for shoe purposes. 

The perfect hides for belting are soaked in warm 
water, and the center part cut out and used for prime 
belting; the waste or offal is finished and rolled for 
shoe purposes. When the pieces are thoroughly 
scoured and cleansed they are oiled on the grain and 
hung up to dry, and when in a semi-dry condition, 
they receive a coat of stuffing made of equal parts of 
cod oil and beef tallow. This is done to preserve the 
leather and make it pliable for the transmission of | 
power. After the stuffing has entered the pores, which 
takes about &% hours, the leather is subjected to great 
strain in large stretching machines. Great care and 
good judgment must be manifested in this part of the 
process. Each piece of leather must receive an equaliz- 
ing strain because of the peculiar formation of the 
hide, the fibers being very fine and closely knit: to- 
gether on the back of the ‘animal, and running coarser 
and thicker toward the flanks. It is of the highest) 
importance for belts intended for electric light plants | 
to have an equal tension over the entire surface of the 
belt ; therefore, the stretching process of belt leather 
needs the utmost care, and should receive the closest 
attention. “After the pieces of leather are thoroughly 
stretched, they are worked smooth on the grain side, 
and both by hand and machine labor are set down as 
solid and compact as possible ; then they are put into 
a drying room and thoroughly dried. Afterward one} 
edge of the pieces is straightened, and they are then 
cut into whatever width of belt they are best suited 
for ; the pieces of each width are matched accurately | 
as to thickness, and then the laps (joints) are cut by a 
machine, the edges of the laps are feathered, and the 
— cemented (glued) together, and pressed under a 
1ydraulic press, which pressure is considered the best | 
by all first class belt makers. 

Rivets are now rarely put into belts; a double belt 
well cemented is good for all ordinary purposes, and 
rivets are superfluous; however, certain fastenings, | 
such as endless copper wire screws, which do not ob- 
struct the surface or unnecessarily stiffen the belt, are 
a benefit; especially when the belt comes in contact | 
with water or too much oil, this fastening prevents the | 
belt from coming apart, and holds the leather firmly | 
together. 

All main driving belts over 40 inches in width have | 
to be made in sections, consisting of two or more ieces | 
of leather cemented together; the average hide for! 
belting does not contain more than 40 inches in width 
of solid leather suited for belting; very rarely over 
that ; therefore, wide main belts are made in sections. 
Ordinarily the pieces are not lapped parallel, but; 
simply butted. For example: A 60 inch double belt | 
receives two 30 inch pieces for the first layer, laid side 
by side, and a 30'inch piece over the center of the two 
lower pieces to break the joint, and two 15 inch pieces | 
on top of each edge of the Jower layer to complete the} 
width ; thus the belt is cemented together. owever, 
for electric light plants where belts are run at high 
speed and with variable power (which produces sudden 
strain), the seam of these butted joint belts, in several 
instances, broke, doubled up and destroyed the belts: 


| 


| constructed 


considered advisable to make wide main driving belts 
with parallel joints. For example: A 60 inch double 
belt will be made of two 33 inch pieces joined parallel, 
with a three inch lap, making one solid piece 60 inches 
in width, and on the upper —_ put a 33 inch piece in 
the center, and two 18 inch pieces on the edges, all 


| joined with parallel laps; this cemented together will 


make a 60inch double belt with unbroken surface, and 
as one solid piece of leather having a uniform tension 
and able to withstand an equal strain over the belt 
transversely as well as parallel, and thus will prevent 
such large, heavy driving belts from collapsing at the 
parallel joints. Every one must admit that main belts 
made on this plan are superior, and more reliable, and 
would come into general use if it were not for the 
additional cost of labor and material in making them. 


OILS FOR LIGHTHOUSES AND LIGHTSHIPS.* 
By E. Prick EDWARDs. 

Tuts paper is not intended to reopen the contro- 
versy in respect of the relative merits of oil, gas, and 
electricity as lighthouse illuminants. My purpose is 
to give a simple account of the use of various kinds of 
oil for the illumination of lighthouses and lightships 
in this and neighboring countries; to show what has 


| been done in the past and what is being done at the 


present time. 7 
It should also be understood that I do not propose 


to enter into minute technical details regarding the} 


chemical composition of the oils, but shall present to 
you facts of a more or less general but essentially prac- 
tical character, which have come under my observa- 
tion while carrying out my duties as an official of the 
Trinity House Corporation. 

The importance of the subject as affecting the safety 
of life and property at sea, and facilitating navigation 
in the dangerous waters near to our shores, will proba- 
bly be regarded as sufficient justification for its pre- 
sentment before this society. 

Up to the middle of the last century, and in some 
cases up to the early part of the present century, Brit- 
ish and other sea lights were simply bonfires fed with 
wood or coals, or bales of pitch and oakum, burned in 


| open fixed grates, or swinging iron baskets, known as 


‘‘chauffers.” Such lights as guides or warnings to 
mariners were frequently of the least service when 
most needed ; at the best they were uncertain and in- 
sufficient, their smoky, ill-burning flames or red hot 
fuel being visible at very short distances at sea. It is 
said, however, to have been an advantage possessed by 
these bonfires that their light was, at times, reflected 
in the sky, whereby mariners were enabled to fix ap- 
proximately the position of the light tower itself. The 
employment of these fiery materials seems to have 
lessened when candles of tallow came into use. One 
trustworthy record of this we find in Smeaton’s work 


|on the Eddystone Lighthouse, wherein he says that 


the light was maintained with twenty-four candles, 
““Whereof five made two pounds.” He further tells us 
that it was very necessary to keep the lantern cool, 
complaint having been made of “it being so hot, es- 
pecially in the summer, as to give much trouble by the 
running of the candles.” 
important function in connection with the use of tal- 
low candles was the snuffing of them, and the old 
clock in the Eddystone tower was set to strike once 
every half hour “te warn the keepers when to snuff 
the candles.” 

It is not easy to find any exact records of what was 
the actual practice in respect of the-majority of the 
lighthouses in those comparatively dark ages, but 
stated in general terms it may be accepted that wood, 
pitch bales, coals, and candles were the main illumi- 
nants for lighthouses up to the middle of the last cen- 
tury, and that they were all miserably inefficient for 
the purpose. 

As an illuminating agent for domestic purposes, oils 
of various kinds have been, as you must all be aware, 
employed from time immemorial, and it is more than 
probable that, for small harbor and fishermen’s lights, 
oil of some kind was used, but the appliances for burn- 
ing oil were then so imperfect that a light so produced 
was regarded as quite inferior to a coal fire. 

Not until the invention of the Argand oil burner, 
about 1784, was anything like a real advance made in 
the use of oil for sea lights. Most of the difficulties 
which had previously prevented oil from being used for 
that purpose were overcome by the splendid invention 
of M. Argand, and thenceforward oil quickly displaced 
all other illuminating agents for lighthouses. It is 
now more than one hundred years ago since that dis- 
tinguished Frenchman perfected his burner, and to 
this day the large majority of oil-burning lamps are 
on the principle then discovered and 
realized by him. 

Perhaps I may be here permitted to refer briefly to 


| the manner in which oil is consumed and light pro- 


duced while a lamp is in operation. Of course, the 
process is quite familiar to many of my hearers ; but, 
as it will be a convenience to me to state it here, and 
it may possibly be useful information to some of you, 


| I will ask the indulgence of those who know all about 
| it. 


In the first place, it should be realized that, when 
oil of any kind is consumed, by burning in a lamp or 
elsewhere, and flame is the result, the liquid itself is 
not inflamed. We talk freely enough of the burning 
of oil, but what really burns is the vapor or gas of the 
oil. In lighting a lamp, in the first instance, the flame 
of a taper or match is applied te a portion of the oil- 
sodden wick, and the heat of this flame converts the 
oil in that part of the wick into vapor or gas, and the 
same flame ignites the oil vapor. he burning vapor 
will then continue the manufacture of more vapor, as 
additional oil is supplied to the wick, and thus the oil 
will be consumed by evaporation, until there is no 
oil in the lamp to be drawn up the wick for conversion 
into oil vapor. One other point to be borne in mind is 


| that, in the act of burning, the vapor combines chemi- 


cally with the oxygen of the atmosphere; and, as 
oxygen is the principal supporter of combustion. it 
follows that, the more effectually air containing oxy- 
gen can be supplied to the flame, the more perfect and 
vigorous will be the a the vapor. 

t was the recognition of this principle which enabled 





* Read before the Society of Arts, London, 1892. From the Journal of 
the Society. 





It will be understood that an | 


' a 
Argand to accomplish his great work, and to produee 
an oil burner associated with a g chimney, by 
means of which the flame of a cylindrical wick’ wa, 
fed with air internally and externally, whereby vastly 
improved combustion of the oil vapor was effected, the 
smoky and snuffy solid wicks then used for oil lights 
were banished and the maintenance of a clear, steady 
flame rendered possible. Briefly stated, the great jn. 
vention consisted of the introduction of a hollow 
| cylindrical instead of a solid wick, working on a hollow 
metal cylinder open at the bottom and at the top, 
| whereby air was admitted into the center of the burn. 
ing ring at the top to the wick. A glass cylinder out- 
side the wick drew up a circular current of air, and 
| caused it to impinge upon the outside surface of the 
| flame, and also prevented irregular draughts and puffs 
|of air from striking the flame. With this burner wag 
| associated a cistern, so placed that the oil should flow 
| by gravitation down the supply pipe to the burner, 
|and, immersing the wick, wo be maintained in the 
burner tube at a constant level very near to the top of 
the burner, the portion of wick above this level being 
| fed with oil by capillary action, the oil creeping up the 
wick to the burning point. Of the further extension 
of the Argand tg I shall speak presently. | 
refer now to M. Argand’s great invention because it 
marks the period of the real advent of oil as an illu- 
| minant for lighthouses. 

At the period indicated fish oils of several kinds were 
employed for various purposes, including illumination, 
but the lighthouse authorities seem, by common con- 
sent, to have adop' spermaceti oil, obtained from 
the South Sea whale, as the most suitable for their 
oe and at the clos> of the last century this was, 
in the northern latitudes, in pretty general use. From 
| about 1790 sperm oil was burned with good results in 
the Argand lamps used for lighthouses in England, 
Scotland, and Ireland, the United States, France, and 
other European countries up to 1832. In that year 
France changed her oil, but Great Britain and Ireland 
held on to the sperm for another twelve years, the 
authorities being well satisfied with its suitability and 
efficiency, and being apparently unwilling to make a 
change which might prove of doubtful advantage. At 
this time the market price of sperm oil ranged from 5s. 
to 8s. per gallon, and there was no lack of the eom- 
modity. But as time went on, prices showed a con- 
tinu upward tendency; ominous rumors were 
eurrent that the supply, being dependent upon the 
success of the whaling industry, would become re- 
stricted as the demand increased. Furthermore, colza 
or rapeseed oil was entering into competition with 
it at about half the price, and in 1845, after care- 
ful experiments, the Trinity House Corporation acted 
upon the recommendation of a select committee of 
the House of Parliament, and determined to adopt 
this oil for their lighthouses and lightships in lieu 
of sperm, on account, chiefly, of the much lower 
price of the former. 

This is the oil which had been used in French light- 
houses since 1832 with good effect. The oil is ob- 
tained by expression from the seeds of the rape 
| plant, a small wild cabbage (Brassica oleracec) grown 
to a considerable extent in France and Belgium. 
Its price per gallon was then 3s. 6d., as against 7s. 
for sperm, and, therefore, its adoption effected a large 
saving. When its employment was under considera- 
tion some trials as to its value as a lighthouse illu- 
minant showed that the lamps then in use with 
|sperm were not suited for burning this vegetable 
oil; but, by the efforts of Mr. Wilkins, of London, 
Mr. George Herbert, of the Trinity House, and Mr. 
Stevenson, in Scotland, who each designed a lamp 
suitable for burning rapeseed oil, this difficulty was 
overcome. It was also found that with suitable 
| burners the light-yielding powers of the fish and 
| vegetable oils were about equal, while there was no 
material difference as regards consumption. Thence- 
|forward all classes of burners used in lighthouses 
and on board lightships in the United Kingdom were 
gradually adapted for the use of the new oil. Its 
great safety, its effective illuminating power, and its 
economy, as compared with sperm oil, combined to 
cause it to be regarded as a most desirable illuminant ; 
and for many years it has been in use, latterly, how- 
ever, in diminishing quantities. In connection with 
the contracts made for the supply of this oil for light- 
house purposes, the greatest care has always been ex- 
ercised to insure the oil so supplied being of the purest 
and best quality. The samples submitted with the 
annual tenders, and the deliveries subsequently nade 
by the contractor, were subjected to severe tests, com- 
prising chemical examination for free acids or adulte 
rating elements, test of ney to withstand congela- 
tion at 25° F., sixteen hours’ continuous burning, 
during which period the wick must not be trimmed, and 
measurements of the illuminating power taken every 
few hours, and, at the end, the wick carefully exam- 
ined, to see if any incrustation had formed which 
would injuriously affect the maintenance of the light. 
Each cask of oil delivered is sampled, and carefully 
tested, as above indicated, to insure its being of a 

uality equal to that submitted with the tender of 
the firm holding the contract. Any impurity in colza 
oil is tolerably certain to make itself evident in the 
burning; the foreign substance will most probably 
carbonize in the wick at the burning point, and will 
hinder the proper quantity of oil being evaporated, 
thus impairing the effectiveness of the flame, and, if 
prolonged, causing it to sink, so as to be of no value as 
alight. It is obvious that the strictest tests are 4 
necessity. The oil for the Trinity House service, when 
approved, is started into large iron cisterns, each capa- 
ble of holding 9,000 gallons, and, after being allowed 
to settle down for a month or two, a process which im- 

roves all animal and vegetable oils, is drawn off into 

iron drums (five gallons each) tinned inside, and dis- 

eee by the lighthouse tender to the lighthouse or 
tship. : 

n 1852, a new Lighthouse Board, for the United 
States of America, was constituted, and one of the first 
questions they dealt with was that relating to the 
substitution of another and cheaper oil in place of the 
sperm oil there in use. Following the lead of France 
and England, they inquired as to the possibility of e™ 
ploying rape poe oil. The difficulty experienced iD 
their investigation was that this oil would have to be 
imported from Europe, as no available means existec 
\for its home production. An endeavor was made D¥ 
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the Board to stimulate the cultivation of the rape | mineral, which was found to contain a much larger | mineral oil; but s 
of carbon than the coals he had previously | time as to the mode in which four consecutive wicks 
While this effort was in progress, | distilled. Subjecting this new raw material to his| were used in some lighthouse oil burners. Upon this 


t and the manufacture of the oil in America, but | percentage 
without success. 3 S 
Professor Henry made a number of experiments with process, he succeeded in extracting from it as much as 
various oils, but more particularly with lard oil, | 120 gallons of crude oil = ton. There being exten- 
and arrived at the conclusion that it was possible to | sive fields of bituminous shale in Scotland, the extrac- 
burn this oil satisfactorily in lighthouse lamps. More- tion of paraffin oil rapidly grew into an important 
over, it could with facility be manufactured in Am- industry. y 
eriea, and supplied at a price considerably less than, Briefly stated, the process is to place the shale in re- 
would have had to be paid for colza. Consequently, | torts to which a gradually increasing heat is applied. 
about 1861 lard oil beeame the illuminant in all the light-| All the volatile constituents of the shale are thus 
houses of the United States,a special lamp for burn-| vaporized, and the vapors so formed conducted off by 
ing it having been designed by Mr. Joseph Funck, the | pipes, to be condensed. The whole of the resultant 
foreman of the lamp shop of the United States Light- | condensed liquid is crude oil, a dark green viscous 
house Board. The principle of the lamp was that of | fluid with specific gravity of 0°370 to 0°885. A consider- 
the Argand, but its specialty was that the reservoir | able quantity of the vapor remains uncondensed, and 
for the oil was so placed that the heat of the flame is led off to be utilized for heating purposes. The next 
passed through its center, it being a necessity in order | process is the distillation of the crude oil in order to 
to get the best effects from this oil that it be kept at a | obtain from it the various products required. This is 
high temperature, it having a marked tendency to|also a gradual operation, and is continued until the 
congeal at temperatures below the normal. \oil is distilled to dryness. The first application of 

'Phe possibility of using petroleum had been many | heat to the still releases the most volatile elements ; as 
times mooted in the United States, but no safe /| the heat is increased, the heavier portions of the crude 
methods of burning it at this date seem to have been | oil are vaporized. It is important to note this oper- 
available. Sundry accidents had happened in its man- | ation, showing the quality of the different 
ipulation, and petroleum had gained the reputation of | burning oils as extracted. The early distillate is given 
being a dangerous, explosive liquid, which should only | up to the production of gasoline and naphtha, and is 
be handled with the greatest amount of caution. It! cut off when the condensed vapor in a liquid state has 
was not, therefore, thought desirable to depart from a specific gravity of 0°770. These products are highly in- 


using the safe lard oil. As late as 1872 a committee | flammable, that is to say, they will vaporize at compar- | 


from the Trinity House of London visited America, | atively low temperatures. The next section of the distil- 
and found lard oil in general use in the lighthouses of | late is devoted to burning oils, the specific gravity of 
the country, and it continued to be so employed up to | which ranges from 0°770 to 0°850. It is this section,with 
1879. The average price paid for it was 1 dollar 10 | which we are chiefly concerned. The further extension 
cents per gallon, as against 1 dollar 64 cents for sperm. of the distillation yields lubricating oils containing solid 

Among other vegetable oils which have been used! paraffin. The burning oil is subjected to chemical 
for lighthouses May be mentioned olive and cocoanut | treatment for purifying, and a process of fractional 
oils. The former has yielded very satisfactory results | distillation to enable the oils to be se ted into dif- 
in a burning test made at the Trinity House about six | ferent qualities to suit the markets. For the general 
years ago; the illuminating power obtained being | public the lighter oils are appropriated, having a speci- 


ions were made to him at the 


hint Captain Doty yo to have acted promptly, for 
he shortly afterward produced three and four wick 
| burners adapted to burn mineral oil, which burners he 
| su uently, as we have seen, introduced to the 
| French authorities with some success. The Trinity 
House engineer and the engineer to the Commissioners 
of Northern Lights were at the time experimenting, 
with the object of adapting the then existing lighthouse 
| burners for the combustion of mineral oil. The Trinity 
|} House proceeded with the investigations and trials, 
and ultimately the Douglass mineral oil burner was 
perfected. 1e Northern Commissioners accepted 
| Captain Doty’s burner as furnishing a solution to their 
inquiry. The deliberate proceedings taken in connec- 
tion with the introduction of paraffin as a lighthouse 
illuminant are justified by the important considera- 
tions which must be taken into account, before a safe 
and well tried oil could be displaced in favor of an oil 
having, to say the least of it, a dotibtful reputation. 
Elaborate and careful trials were conducted by Dr. 
Stevenson Macadam, in Scotland, and Professor Tyn- 
dall and Mr. Valentin, in England, ably assisted by 
the engineers to the respective Lighthouse Boards; 
}and, in 1870, Dr. Macadam reported that “‘ paraffin oil 
| consumed in Doty’s lamps, alike from readiness in trim- 
jminfhg and lighting up, from steadiness of flame, and 
high photogenic power, possesses decided advantages 
| over colza oil for lighthouse illumination; while the 
angen of the best mineral oil now to be obtained in 
|the market renders the employment of paraffin oil 
| practically safe.” In 1871 Dr. Tyndall supported Mr. 
| Valentin in a strong recommendation that the use of 
| paraffin oil be extended, stating that ‘‘ the consensus of 
| evidence leaves no doubt upon the mind that, as re- 
|gards cost and illuminating power, the paraffin light 
| really possesses the advantages claimed for it;” while, 
|from the practical point of view, Messrs. Stevenson 








quite equal to that obtained from the best colza. The | fic gravity ranging from 0°795 to 0°810, and none of these | and Mr. Douglass reported most favorably upon the 
1 1 | po 


oil, however, was quite solid at 25° Fahr. It was, in 
former days, used in some Irish lighthouses, and many 
of the Mediterranean lights were also illuminated b 
its agency ; but its cost, in 1867, was about 6s. per an 
lon, as against 3s. for colza; therefore it could have no 
chance in the competition with colza, apart from its 
liability to congeal. It is still used in some of the 
small Mediterranean and Asiatic lights. 

Cocoanut oil has been, and still is, employed to a 
considerable cxtent for lighthouses in India and Cey- 
lon, but it is now being displaced by mineral oils. 


A sample tried at Trinity House showed that, when | 
kept in a liquid state, it could be burned, and yielded | 


fairly satisfactory illuminating results; but it was 
necessary to keep a lamp burning under the oil cistern 
to keep it fluid. It is not at all adapted for illumin- 
ating purposes in these latitudes, as it becomes solid at 
ordinary temperatures. Moreover, its price here would 
not have allowed it to compete with colza. 

The progress made in the further development of 
lighthouse burners during the period when sperm and 
colza were the illuminants is worthy of notice, as the 
additional knowledge gained had doubtless a great deal 
to do with the further utilization of vil for lighthouses. 
The Argand principle had to be adapted to new con- 
ditions when the lens system of Fresnel came into use. 
Previously the great beacon lights on our coasts had 
been produced by a number of single-wicked Argand 
burners, each placed ina reflector. If the light was 
meant to be fixed, 7. e., continuously shining, showing 
with equal effect all over the are to be illuminated, the 
lamps and reflectors would be suitably arranged around 
a cylindrical framework, so that their rays should pro- 
ceed continuously in the direction required; but if the 


|can be vaporized at temperatures below 90° F. (Abel; new illuminant, and upon the safety and effective- 
test). The oil for lighthouses is specially selected, and | ness with which it could be used in lighthouses. By the 
has specific gravity of from 0°810 to 0°820 and cannot be | year 1873, all doubt had disappeared, and paraffin was 
vaporized until subjected to a heat of 145° F. Let mejrapidly displacing colza oil in the majority of light- 
| here observe that the temperature at which mineral | houses in the United Kingdom. 
|oilean be vaporized is the test of the safety of any; While European authorities were adopting paraffin 
such oil, and is known as its flashing point. The vapor as a lighthouse illuminant, the United States authori- 
}evolved is inflammable in the open and explosive if’ ties — resolved to give consideration to the matter. 
| confined. I do not mean that any spontaneous inflaming | They had become better acquainted with and possibly 
|or explosion will take place, but simply that the ap-| less timorous of the petroleum which was spouting up 
| plication of flame to the vapor will ignite it. Specific|so freely in their country. The action of Mr. James 
vity in itself is not a test to be depended upon. | Young, and the development of the paraffin industry, 
he lighthouse oil, it may be observed, does not give | opened their eyes to the possibilities of utilizing the 
out dangerous vapor until it is heated to a tempera-| rock oil of their country. It is a curious fact that, be- 
ture above 145° F. | fore the Americans knew the value of their petroleum, 

As I before remarked, the industry of making paraffin | the process of distilling shale and making affin, 
burning oils is a large one in Seotland, the whole hav- | under Young’s patent, was carried on in Deedee 
ing grown out of the enterprise and skill of Mr. James | When they realized what their great possessions were, 
Young, encouraged and assisted by such eminent sci-| there was, you may depend upon it, a “boom in 
entists as our chairman of this evening. | oil.” 

While Dr. Young was pursuing his investigation) In 1874, the Lighthouse Board investigated and ex- 
with the Boghead mineral, the French lighthouse au-  perimented; they tried a great number of mineral oils, 
thorities were making trial of oil extracted by distilla-| and inthe end resolved to have petroleum of a certain 
tion from the bituminous schists of the Department of | quality. It took several years to change their burners. 
| Allier, and found it possible to burn the oil in a single- | but ultimately, I believe in 1879, all were adapted, and 
| wicked lamp invented by a M. Maris. The result of | lard oil became a thing of the past so far as light- 
| the trials was that a few small harbor lights were illu- | house illumination is concerned. 

minated with this oil. Some accidents occurred which; In Canada the petroleum obtained in the Dominion 
|had the effect of alarming the authorities, and of | had been in usefor lighthouse lamps before 1870. In 
|causing its use to be proceeded with very cautiously, | those days Canada was less advanced than she now is, 
|and it was for several years confined to single-wicked and her coast lights were of a somewhat primitive 
lamps. | character, although probably sufficiently effective for 
In 1868 Captain Doty, who had given some attention | the purposes required. The lighthouses were simple 

to the subject of mineral oil burning, came upon the | structures, built of wood from the forests close bys the 
e oil 





light were to be revolving or flashing, a certain num-/| scene, and put himself in communication with various| burners of simple construction in reflectors; t 


ber of the lamps and reflectors would be fixed on each | lighthouse authorities. On his introduction by the late 
face of a polygonal framework, and the whole frame-| Emperor Napoleon III. tothe French authority, he sub- 
work set in rotation, whereby each group of lamps on | mitted burners with three and four concentric wicks, 


a face would send out a beam of their combined rays, 
and each beam would successively travel over the sea- 
ward are requiring to be illuminated. This is, as you 
doubtless are aware, known as the catoptric system 
of illumination. It isin operation at only avery few 
lighthouses now, and these will probably be changed 
to the more perfect or lens system in due course. On 
board lightships, however, the Argand lamps and re- 
flectors have to be retained, in consequence of the 
movements of the vessel rendering lenticular adjust- 
ment very difficult and costly. With the dioptric 
system one large burner only is used, placed in the 
center of the lighthouse lantern and surrounded by a 
structure of glass lenses and prisms, the use of which 
is no doubt familiar to all. When Fresnel was com- 
pleting the application of his lens system, the necessity 
arose of providing a larger and more powerful burner 
than the single-wicked Argand, and, in conjunction 
with his friend, M. Arago, he produced an enlarge- 
ment of the Argand burner, having four concentric 
wicks. With all the four wicks alight the flame of 
this burner was about 4 in. high and about 344 in 
diameter. Each wick was independent of the others, 
air spaces separating the circular wick cases, and the 
oil was supplied to the wicks by hydrostatic or me- 
chanical pressure. In such burners both sperm and 
colza oils were freely used, and up to the year 1872 no 
greater number of wicks than four were employed in 
any burner, and colza oil was in general use in all 
British lighthouses. 

Sir Lyon Playfair, who has shown his appreciation 
of the importance of my subject and honored me by 
Presiding this evening, will well remember calling the 
attention of Mr. James Young, in the year 1848, to the 
oozing out of some petroleum above a coal working at 
Alfreton, in Derbyshire, and s ting to him that it 
might possibly afford a profitable subject for inves- 
tigation. From that suggestion most important and 
Valuable results have emanated. That particular 
supply of petroleum quickly gave out, but not until 
the Young had, after careful observation, formed a 

rest as to how it had been formed. This theory he 
. jected to experiment; he followed what he believed 
‘0 be the natural pocsces by which the petroleum had 

n formed, and by the slow distillation of coal he pro- 
sland a liquid (now known as crude oil) somewhat 
inilar tothat which had oozed out at Alfreton. The 
Yield of liquid from a ton of coal was about fifty or 
‘ixty gallons; but subsequently Dr. Young’s attention 
Was drawn to the Torbanehill or Boghead bituminous 


| which he alleged were suitable for burning the new min- 


| from the nearest source. Under the energetic direction 
of Mr. William Smith, the Deputy Minister of Marine, 
many of the lights were subsequently improved by the 
adoption of the large four-wicked concentric burners, 


“eral oil, and in 1869 at La Canche lighthouses atrial of | but it was then found that the Canadian petroleum 
the Doty lamp with schist oil, as then supplied, was | was not suitable for these large burners, as under the 
| made in comparison with a colza lamp. But although | great heat gg. So the wicks were carbonized and 
good results as regards the mineral oil burner followed | capillary action checked. Now, 1 am informed, the 
this trial, the further application of this illuminant for oil for these burners is supplied from New York. 
lighthouse purposes was not proceeded with, owingto| The use of mineral oil for lighthouses has not ex- 
the fear of accident by explosion with the schist oils | tended very rapidly in other British colonies. To this 
then in the market, the uneasiness being increased by | day colza is largely employed; but as prejudices against 
a report made at the time by the chairman of the United | the use of mineral oils die out, and the freight for such 
States Lighthouse Board, that though mineral oil was | oils (unreasonably kept up as regards lighthouse oils 
abundant in their country, it was not thought advisable | on the ground of danger) is lowered, and also as the 
to use it in lighthouses there on account of its inflam- | a 9 found in various parts of the world is 
|mability. It is possible that the schist oil was either | brought into practical account, we may expect mineral 
{inherently of inferior quality to the Scotch paraffin | oil to displace all others. 
or was badly made. But, however that may be, Young’s| For those to whom the terms paraffin and petroleum 
Paraffin Light and Mineral Oil Company, which was | are confusing, let me say that paraffin oil is extracted 
at that time in existence, submitted to the French au- | from bituminous shale, as I have before described, 
thorities the paraffin oil manufactured by them, and as | while petroleum exists in the earth as a crude oil, and 
a result of the trial made it was found that the Seotch | is drawn therefrom in a liquid state. Speaking gener- 
oil was less inflammable and dangerous and a better | ally, it may be said that the crude oil resulting from 
illuminant than the schist oil then in use in single- the destructive distillation of shale is somewhat similar 
wicked lamps. in character to the crude petroleum oil. There are, of 
They further made a careful examination of the rela- | course, many differences in detail among all mineral 
tive merits of this oil as compared with all the mineral oils, but taking them as crude oils from which burning 
oils of French origin, with the result that the superiority | oils have tobe obtalned, we may consider the question 
of the Seotch paraffin was conclusively proved, and in | of how a safe oil for lighthouse purposes can and 
January, 1870, a three years’ contract was made with | is produced. These crude oils are subjected to some- 
Young’s company to supply the oil required. In 1873| what similar processes for their refinement, It has 
we find that the Commission des Phares gave the| been stated that the section of the distillate devoted to 
order for the substitution of mineral oil for colza in all| burning oils consists of a mixture of hydrocarbons of 
the French lighthouses, on the grounds that its cost was | varying volatility ; the early portion of the distillate is 
one-half that of colza; that with proper tests on ve | therefore more volatile than the last portion, the for- 
of the oil its safety could be insured; that the light | mer having required less heat to vaporize it than the 
— by it was superior to that from colza, and the/jlatter. Suppose, then, the section of burning oils 
amps with mineral were more easily managed than | has been obtained by the application of heat from 300° 
those burning colza. The burners used were those of | F. to 600° F., this section may be cut up into further 
Doty and Lepaute, the former gentleman receiving, in | divisions, the first part of which would consist of light 
recognition of his efforts, a grant from the French gov- | oils, with a specific gravity of from 0°790° to 0°810° and 
ernment, in addition to the price of any burners sup- a flashing point, as regards paraffin, of from 90° F. to 
plied »y him. 105° F., and as regards ordinary petroleum, from 73° to 
In this country, the question of using mineral oil in 90° F. Such light oils as these are mostly used by the 
lighthouses had been under consideration before 1868; | general public for ordinary burning purposes, and are 
indeed, both the English and Seotch lighthouse au- | retailed in this and other countries. 
thorities had for some time been inquiring and work-| In refining crude petroleum a very | » fraction of 
ing at the subject. It is right to say that the inter-| the burning oil section consists of this light oil, and 
vention of Captain Doty in the investigation and| the refiners are naturally desirous of disposing profit- 
‘eompetition helped the matter forward considerably. | ably of this oil, which might, if not available for 
At t, he submitted to the Trinity Board only a_ illuminating purposes, remain on their hands as more 
single-wicked Argand burner, adapted for burning or less a waste product. The trade in American 
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petroleum is now a large and important one, 
young and fndeveloped when the Petroleum Acts of 
1862, 1868, 1871 and 1879 were passed, and the framers 
of those Acts may have thought it desirable to so far 
encourage this trade by lessening to a minimum the 
restrictions upon those light oils being brought into 
and freely distributed throughout the country. In 
these Acts the oil indicated as dangerous, and as re- 
quiring to be specially restricted as regards its trans- 
ort and storage in this country, is that which gives off 
inflammable vapor at a eee below 73° F. 
(Abel test), while all oils flashing at or above that 
temperature are not regarded as dangerous by Act of 
Parliament. The consequence is, this country is prac- 
tically flooded with American oil, of which a very 
large proportion gives off inflammable vapors at tem- 
yeratures between 73° and 80° F., which oils, in my 
Cambie judgment, are essentially dangerous, no mat- 
ter in what improved or safety lamps they may be 
used. Temperatures of 73° to 80° F. are frequently 
experienced in summer weather, and then these oils 
evolve their vapor. Again, in a lamp burning with 
this light oil, the conduction of heat from the burning 
point to the oil receptacle may quite possibly raise 
the metal, or other material inclosing the oil, to a tem- 
perature above 73°; and this heat, communicated to the 
oil, would cause it to vaporize, and the space above 
the surface of the oil, if ignited there, would cause an 
explosion, and if the lamp were upset, the oil would 
most probably immediately inflame, on coming into 
contact with the burning wick From the point of 
view of danger, | venture to think too much reliance 


is — upon special safety lamps, and too little eon- 
sideration is given to the inherently dangerous nature 


of the oil used. I fear many, if not the majority, of 


the accidents which have happened with mineral oil, 


lamps have been due to the fact that large quantities 
of low flashing oil are sent unrestricted into the mar 
kets of this country, and distributed for sale to all the 
retail shops in the United Kingdom. Oils of the char 
acter here referred to would never be used in light- 
house or lightship, on account of the serious risk 
which would be incurred of accidental conflagration. 

In the majority of cases of refining petroleum no 
such section as above referred to is cut off, the whole 
of the fractions of burning oils, from light to heavy, 
being mixed together. But, in the case of paraffin 
inanufaecture, after the light oils are eut off, then what 
8 known as lighthouse oil—of specific gravity 0810 to 
0°320 and minimum flashing point 145 F is cut off. 
This is the kind of mineral oil which has been in use 
by the British lighthouse authorities for the past 18 
years ; and the several firms who annually tender for 
the supply of this oil are fully aware of the require- 
ments. It does not appear to have been considered by 
the American petroleum firms worth their while to 
compete with the Seotch companies for this special 
business, although tenders are invariably invited by 
public advertisement. It does not seem that there 
should be any very great difficulty in supplying 
American petroleum: to meet the requirements of the 
lighthouse boards, but they probably are not dis- 
posed to cut out of their distillates the limited frac- 
tions of the burning oils section which would be 
necessary. Probably the same reasons apply in some 
measure to the refiners of Russian oil. Several samples 
have been sent for testing, but the flashing point in 
each case was below the specified limit, and in the 
test lamps at the Trinity House the flame was inclined 
to be a little smoky, and fell off after seven hours’ 
burning. But it may be hoped that the Baku man- 
agers will send another sample taken from a narrower 
eut out of the best portion of their burning oil dis- 
tillate. 

The paraffin referred to is quite safe to use in light- 
houses, and with burners of six and eight wicks. In 
these large burners the oil in the wick cases is main- 
tained by regulated pressure at a constant level about 
three inches below the burner tips, where it is found 
that the heat of 120 F. is not reached. Just above 
the position where it is necessary to maintain the con- 
stant level, the wick cases are drilled with small holes, 
so as to enable the oil to overflow if it should rise 
above the proper level. As a matter of fact, the pres- 
sure causes the oil to have a constant tendency to rise. 
Thus a constant overflow is established, whereby cool 
oil is continually supplied to the wicks, and prevents 
the metal at that point from becoming unduly heated. 
I took the temperature of the overflow oil of a ten- 
wick burner recently, and found it was 108 F. The 
lamp was being worked with only a little oil, and the 
overflow oil was flowing back to the reservoir, the 
temperature of oil in the reservoir being 94° F. At 
neither of these temperatures could inflammable 
vapor be given off, and therefore the oil was as safe as 
it could be. Oil is quite safe until it begins to evolve 
vapor. Prevent vapor forming in your lamp, except 
at the burning point, and you have nothing to fear. 
This you can achieve by using oil which will not vapor- 
ize until it reaches a temperature of say 120° F. Dur- 
ing the eighteen years paraffin has been in use in 
English lighthouses only one serious accident has hap- 
pened, and that was due to mismanagement on the 
part of a keeper. 

For lighthouses on isolated rocks at sea, and on 
board lightships, even the paraffin with flashing 
point of 145° has not been regarded as suitable. The 
consequences of an accidental firing of the oil ina rock 
lighthouse might be very disastrous, and the Trinity 
House Corporation with their engineer have not been 
willing to encourage the possibility of this risk. On 
board a lightship, where there isa number of swinging 
lamps in the lantern at the masthead, which in bad 
weather, as the vessel rolls and labors in the sea, are 
subject to violent oscillations and jerks whereby the 
oil is frequently spilled, and in very severe weather 
sometimes thrown about the lantern, it has not been 
considered desirable to use the Seotch paraffin ; al- 
though in French lightships an oil of that character 
has been burned for some years. 

But in the year i885 an oil was brought to the no- 
tice of the Trinity House with a flashing point of 250 
F. (Abel test). This was an American petroleum, and 
probably consisted of a portion cut out of the burning 
oil section rather late in the process of distillation of 
the crude oil. The promise of this oil was so favor- 


able that careful trials were made with it, and excel- 
lent results as regards illuminating power were ob- 
Its capillarity was a little less than | 


tained from it. 


but was | the paraffin in use, and to burn it in the large burners | pet 


necessitated a raising of the constant level, and a} 
little different adjustment in the burners. Sir James 
Douglass quickly recognized the value of this oil, and 
after a practical trial had been made of it in the lamps 
on board the Goodwin Light Vessel, it was resolved to | 
proceed further. Colza was still the illuminant at 
rock lighthouses and on board lightships ; this new oil 
could be supplied at about one-fourth the price paid 
for colza, could be burned more easily in the adjusted 
lamps, was liked by the lamp trimmers as being! 
cleaner and more easily managed, and could not be-| 
come dangerous until heated to 250° F. With all 
these recommendations, it is not surprising that the 
Trinity House, with the concurrence of the Board of | 
Trade, arranged that this oil should be used at all} 
lighthouse and lightship stations where colza was then | 
in use. 

On further inquiry, it was found that if there were a | 
demand for such oil, there would soon be a supply to| 
meet it. The Thompson & Bedford Company, of 
New York, were the first to put the oil into the mar- 
ket, but other companies have proved since that no 
firm has a monopoly of the supply of this oil. The 
Broxburn Oil Company sell paraffin oil of similar 
character, and other Scotch companies are prepared 
to supply it if required. The Trinity House at once 
proceeded to adapt all the remaining colza burners 
for burning this new oil, and have progressed so much 
that, instead of taking a contract for 300 tons of colza, 
as used to be the case, the quantity to be taken this 
year will probably not exceed 10,000 gallons, if any is 
taken at all. Such mineral oil as this is, indeed, safe, 
and ought to commend itself to the public at large. It 
has been stated that oil of this character develops 
more heat in burning than the low test oil. If this were 
really the case, there would still be such a large mar- 
xin of safety in the oil that it could not be of material 
consequence. But, from trials made by myself and 
others, it does not appear that there is a greater de- 
velopment of heat with the high test oil as compared 
with low flashing oils. 

[ made a trial, a few days ago, of five mineral oils 
burning in domestic lamps of similar construction, and 
took the temperature of the oil in the reservoir of 
each after five hours’ burning, the bulb of the ther- 


mometer being kept in the oil the whole period. 
The results are shown in this table: 
Flashing Temperature 
Oil used. point. of oil after 5 


(Abel test.) hrs. burning. 


Deg. Deg. | 
i. High test petroleum 248 86 
2. Paraffin lighthouse...... 15 86 
3%. Water white petroleum. . 114 87 
4. Russian petroleum. 86 85 
5. Standard white petroleum 76 88 


I then applied a flame to the filling hole of each sue- 
cessively, and from the first three there was no indica- 
tion of vapor, although the flame was put completely 
into the reservoir. On applying the flame to the fourth, 
there was a slight indication of disturbance; but on 
applying it to the fifth, an explosion immediately took 

lace, a tongue of flame shooting up from the filling 
hole about a foot long, and the flame of the burner 
was foreed up the chimney by the pressure of the ex- 
ploding gas in the oil in the reservoir. This proves 
that, with No. 5 oil, having a flashing point of 76° F., 
the oil in the reservoir was heated to 88°, and a large 
quantity of inflammable vapor had formed which was 
stored in the reservoir, and which inflamed violently 
on applying a lighted taper. 

This is a result which deserves the careful considera- 
tion of all users of mineral oils. Suppose, while this 
storage of oil vapor exists in the lamp, the oil in the 
reservoir requires replenishing. The filling hole will 
perhaps be opened, and the inflammable vapor liber- 
ated; it might then ascend to the flame through the 
air holes, or a lighted taper or match brought near, to 
show how much oil to be poured in; in either case the | 
consequences might be very serious. 

Other experiments, carried out in greater detail, have 
been made in this direction, from which similar results 
were obtained. * The three oils which give off no vapor 
show that safe mineral illuminants are obtainable 
either of petroleum or paraffin, and that the lighthouse 
authorities are enabled to use it without risk and with- 
out difficulty. The introduction of this oi! has enabled 
Sir James Douglass to perfect his burners of all classes ; 
and the Trinity Board have arranged that the modified 
burners which have been displacing the colza lamps 
ashore and afloat shall be in every case more powerful ; 
and the result is that, while the lights shown for the 
mariner’s benefit have been vastly improved, the cost 
of producing these lights has been considerably de- 
creased as compared with the colza lights; while the 
element of safety has been preserved by the adoption 
of oils which may be consumed in the largest burners 
without risk. 

It may be interesting to note that by the change to 
mineral oil the illuminants for sea lights have succes- 
sively been obtained from animal, vegetable, and 
mineral sourees, and that the cost per gallon has de- 
scended in the three stages from about 6s. to 3s., and to 
is. dd. At the present time paraffin of the quality re- 
quired and high test petroleum can be obtained at 
about 6d. per gallon. ith this great decrease in cost, 
the question of the relative consumption of colza and 
mineral oil is practically unimportant, but, as a matter 
of fact, it is found that in similar burners there is 
rather less mineral oil consumed to maintain a maxi- 
mum flame than with colza. The increased power of 
lights necessarily involves an inereased consumption of 
oil, but the cheapness of the oil makes the additional 
expenditure a matter of small account. 

t may be freely admitted that those who have striven 
with so much zeal and suecess to make gas lighting 
available for lighthouses have by their efforts greatly 
stimulated the development of oil burners; and this de- 
velopment has been favored, in a marked degree, by the 
introduction of the safe mineral oils to which I have re- 
ferred. It was thought a great advance when the four- 
wicked burner was enlarged by two additional concen- 
trie wicks ; but, since that was accomplished, burners 
of 8and 10 wicks have been perfected by Sir James 
Douglass. 

Eight-wick burners, consuming paraftin or high test | 





roleum, are now installed at the lighthouses of 
Coquet, Whitby, and Bishop Rock, Scilly ; and tey. 
wick burners are established at the lighthouses on the 
a in the Channel Islands, and Round Isiand. 
peiy. 

In clear weather, seven of the inner wicks of the 
10-ring burner and five of the 8 ring burner are sup- 
pressed, the full power of each being employed on|y 
when the atinosphere is thickened by fog, mist, or snow. 
The candle powers of the unassisted flames of each 
burner with mineral oil are as follows : 


Trinity House Douglass single-wicked burner... 
ee r twe rr > 


2 candles 
a oF 


“ os three ee 190 = 
= os four we cescces “ 
oa e six = cococoe OD « 
= - eight - eves 1,500 ad 
= ™ ten = coosses Syekb “ 


The old four-wicked Fresnel burner, with colza oil, 
gave 230 candles. 

In connection with the oil burners, | must not omit 
to refer to the very important question of the cotton 
wicks employed as a vehicle for carrying the oil up to 
the burning point. With sperm and colza oils a rather 
hard, closely woven wick was in use, and as nearly the 
whole of the wick was steeped in oil, only about 3¢ of an 
inch being above the constant level, its texture and 
suitability for promoting capillary action were not of 
great consequence. But when paraffin was introduced, 
the nature of the oil rendered it necessary to alter the 
mode of burning. Being so much more volatile than 
the animal and vegetable oils, it would have been 
dangerous to bring the constant level of the paraffin 
very near to the flame, and the oil would not have 
been consumed satisfactorily. It was, however, fortu- 
nately discovered that this oil had great capillarity or 
creeping power (a peculiarity which is sufficient to 
explain what has often been called the sweating of 
metal and glass receptacles of this oil), and that if the 
wick were immersed up to a point two or three inches 
below the top, the oil would rise in it by capillary action 
up to the burning point. To facilitate this action it 

yas necessary to displace the old closely woven wick 
for one of looser texture and of aspongy character. In 
the investigation of this particular branch of the sub- 
ject, Sir James Douglass informs me that a great deal 
of the suecess attained is due to Mr. Henry Defries, 
who expended a large amount of time and made many 
experiments in his efforts to produce a satisfactory 


| wick. His perseverance and intelligent perception of 
| the requirements were ultimately rewarded, and a wick 


was produced in every way suitable for mineral oil 
consumption. The theory of using a wick is that it 


| should not be burned ; it should act merely as a vehicle 
|for bringing up oil to be converted into vapor, and 


this vapor only should be burned. That is the theory, 


| but the practice /alls short of it. Most wicks get burned 


and carbonized more or less. And what is the conse- 
quence ? With carbonized wicks the tendency is for 
the gas-making action to be arrested, because the 
charred and cindered part of the wick offers a decided 
obstruction to the upward passage of the oil to the 
flame. If the oil cannot get past this obstruction, the 
flame cannot be maintained, it gradually diminishes, 
and before long goes out. Moreover, the burning of 
the wick itself communicates heat to the metal of the 
wick case, and with a volatile oil this would introduce 
a rather serious element of danger. 

In this connection I may, perhaps, conveniently call 
your attention to what appears to be an important de- 
parture taken by the Broxburn Oil Company: Out of 


| the burning oils section of their distillate from crude 


yaraffin they cut a narrow fraction of oil of a very 
nomogeneous character, with a very limited range of 
boiling points, but flashing at 100° F. This oil, it is 
found, lends itself to more perfect combustion than any 
mineral oil yet known. he processes of creeping up 
the wick, of forming and burning the oil vapor, are so 
perfectly effected that the wick itself is not carbonized, 
and only requires renewing at very long intervals. ‘The 
lamp you see burning here was lighted on Thursday 
last, at 12 o’clock, and has not been put out since that 
time. Every morning the oil cistern has been replen- 
ished, but neither the wick nor the light are materially 
affected. 

On the 30th of June last, 
oil was lighted at 8 A.M., 


an Argand burner with this 
and burned day and night 
continuously until the 22d July, when it was put out 
for want of oil. It burned 532 hours continuously, and 
at the end the wick, which is now on the table, was clean, 
with very little char upon it. 

In certain conditions this may be a very valuable 
kind of oil for lighthouses, but its flashing point is low 
for such service. For domestic lamps it may possibly 
be applied very usefully, for many would consider it a 
great advantage to keep one wick in a lamp for weeks 
together without trimming or renewing it. Here is 4 
domestic lamp which Mr. Love, the manager of the 
Broxburn Oil Company, to whom I am indebted for 
much useful information, has had under trial for three 
weeks ; the wick has not been changed, the lamp has 
been lighted every morning and burned for about seven 
hours, the reservoir being filled daily. Sir James 
Douglass is sanguine that he can successfully use this 
oil for illuminating a new lighthouse shortly to be 
placed at the entrance of the River Usk in Monmouth- 
shire. This light will not be under the constant at- 
tendance of a keeper, and the supply of oil to the 
burner will be automatic, a reducing valve being !t- 
troduced between the oil reservoir and the burner to 
render the flow uniform. A further project Sir James 
has in view isto use this oil for the illumination of 
buoys at sea, instead of storing in them compressed 
gasasnow. This project is, however, at present only 
in the region of experiment. 

This leads me to mention another kind of mineral 
oil light, which has proved very serviceable on the 
Swedish and Norwegian coasts, which has also been 
adopted for lighting the Danube entrances, and in sev- 
eral instances in Scotland, at Stoneness in the River 
Thames. This light burns automatically without 4 
wick at all, and is alight all day as well as all night. 
The light is produced by the combustion of very vola- 
tile petroleum spirit, which gives off vapor at all tem- 
peratures. The burner is fed automatically from @ 
reservoir containing a sufficient quantity of spirit te 


| last until it is replenished—perhaps once a fortnight. 


This light is visited occasionally, only to see that there 
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a 
is a sufficient : : 
the automatic action is perfect. 

Soft ere wax has also recently been submitted 


for tria 
is now 


lamps on bos 
mestic purposes. It has many advantages. 


carefully freed from oil it requires less air for its com- 
bustion than oth 


urd ships, and, to a limited extent, for do- 


smoke under unfavorable conditions of burning.}lt gives | to meet the requirements for lighthouses, ete.; and to | 
-olza and other oils, is absolutely safe | the desire of the lighthouse authorities, with their | his rubber, and it is shipped to Para to the furnishing 


more light than ¢ 


at a flashing point of 340° F. But it requires special 


it stock of spirit in the reservoir, and that | the best of times is attended with much labor and 


difficulty. 


| In econeluding my paper, I beg to say that the ad- 


opment of the mineral oil industry, through the enter- 


When | prise of Mr. James Young, and those who encouraged ; 


|and helped him in his early efforts; to the subsequent 


er oils, and is therefore less liable to | endeavors of those concerned in the mineral oil trade, trader and turn in to him al! his rubber. 


| officers, to avail themselves at all times of new meth- 


arrangements to keep it fluid, and trouble in melting | ods and improvements for the benefit of the important 


it in the first instance. ? 
not obvious that it can compete with the mineral oils, 

as now used, especially as regards price and facility of 

employing it; but the lighthouse authorities will no 

doubt await further developments of the application of 

this material with interest. 

From time to time oils of various character have 
been submitted for trial, with a view to their being 
used for lighthouse purposes; but the paraffin and high | 
test petroleum have not been excelled, as regards effi-| 
eioney and suitability, while, in respect of economy, | 
they cannot be beaten. It will, doubtless, be observed | 
that the Russian oils do not appear to have been} 
brought seriously into competition with the paraffin | 
and high test American petroleum. Possibly it has | 
not been considered worth while to cut out of the burn- | 
ing oils produced the comparatively small quantity of | 
special oil adapted for lighthouse and lightship require- | 
ments; but there can be no doubt that the Trinity | 
House Corporation, and other lighthouse authorities, 
will gladly weleome any further competitor to supply 
their requirements; and I trust that the explanation of 
such requirements which I have offered to you this 
evening may be of service in making more widely | 
known the special needs of the service, and in possibly | 
stimulating the production of still more efficient and 
economical illuminating agents. 

The supply of crude petroleum all over the world is 
very large, and, as the demand increases, the supply 
appears to be maintained; but should there come a 
time when the liquid petroleum resources show signs 
of exhaustion, the manufacture of paraffin can be con- 
tinued, so as to supply the wants of the world for 
practically an unlimited period, seeing that bituminous 
shales exist in all parts of the globe in great abund- 
ance. It is much to be hoped that legislation will not 
doanything tocripple these important trades, but will 
allow full and free facilities for the transport and stor- | 


For lighthouse purposes it is | service over which they have control. 


RUBBER GATHERING IN THE AMAZON 
VALLEY. 
By JosEPH O. KERBEY, — United States Consul at 
ara, 


To get a correct idea of the modus operandi of 
rathering and preparing the rubber, it is necessary to 
1ave some notion of the circumstances and surround- 
ings, which also include the business customs and ways 
of the city and forest people. The traders (negociantes) 
in the rubber country are generally rough-and-ready 
Portuguese or Brazilians, the larger part of them with 
little or no capital of their own when accounts are all 
balanced. 

Very many of the rubber swamp claims “belong,” 
off and on, to business houses in Para and Manaos. 
These they are ready to sell orrent. They, as a rule, 


refer the former, as they often get the swamp claim | 


mack again, through the failure or death of the pur- 
chaser, in a few years, and for,-perhaps, a fifth part of 
the price they sold it to him for. The unfortunate 


widow and orphans, when there are any, are shoved | 


out into the forest penniless. It is said that on the 
upper river, the widow, if young and attractive, is 
often bargained off to another trader, and the choice 
given her to become his mistress or die in the forest, or 
worse. 

The margins of the larger navigable rivers have been 
generally ‘ prospected,” and the most valuable rubber 
forests are now “ owned” by some one, although there 
are immense tracts of unexplored territory on innumer- 
able small tributaries, to be reached by canoes or small 
steam launches. The first title of a rubber swamp is 
generally determined by discovery and first possession. 
Frequently this remains the only title for years, and 


age of all mineral oils which are admittedly safe for|on the upper tributaries especially this is the case, the 


general use, and will, at the same time, in the interests | legal survey and purchase of the land from the govern- | 


of the general public, put such restrictions on the| ment being effected only when the land passes into 
traffic in, and the use of, oils which give off dangerous | the hands of the capitalists who receive it in payment 
vapors at temperatures below 100° F. (Abel test) as| of debt. : 
will prevent such oils being distributed all over the} Meanwhile, the owner who pre-empted it must prove 
country for general use. In the Inflammable Liquids|his right to it by constant rifle vigilance. No one 
Bill of last session, the distinction drawn between dan-| leaves his hut without his sixteen-charge repeating 
gerous and safe oils did not appear to be so clear as it} rifle. There exists a class of desperadoes or “ border 
might be, and that the safe lighthouse oils as now used | ruffians,” called in the frontier language “ capangas.” 
would have been subjected to the restrictions applying | Many of the traders, both owners and renters of rubber 
to really dangerous oils, It might perhaps be desira-|swamps, have their gangs of ‘‘ capangas” who are 
ble to enact that every retailer of mineral oil should| hired expressly for the purpose of maintaining the 
inform the buyer of the flashing point of the oil, for) forest claim in question. Feuds often arise which at 
that is, without question, the one simple and _ intelli- | last end in a massacre and burn-out. Mention is made 
gible test of its safety or otherwise. At the present | of a case in which such a massacre was surprised by a 
time no one really knows what is sold over the counter | steamer suddenly rounding a bend on the river Jurua. 
as mineral oil, | Fortunately one woman had been tied toa tree to be 
_[t may be of interest to state that the samples of all| kept until after the trading station was fired. She 
oils submitted to the lighthouse authorities with tend-| was rescued, and her testimony resulted in the arrest 
ers are subjected to severe tests to insure only the very | of thirty criminals implicated in the massacre. But 
best quality of oil being supplied. The burning test| generally the attack is not so daring; the night is 
lasts 16 hours without break, and no trimming of the| chosen for the slaughter, and the criminals are unde- 
wicks is allowed during that period. While the burn- | tected, though not usually unknown. It is a common 
ing test is going on, photometrical observations are} saying that ‘‘he who has rubber will not go to jail.” 
made after 4, 8, 12, and 16 hours, the mean of all being| Sometimes there is more formality even in the at- 
taken to indicate the real value of the illuminating! tack, and something like the rules of civilized warfare 
power of the oil as burned in the test lamps. Of mineral| are observed. Capt. Guilherme G. Hoepfner, of the 
oils the specific gravity and flashing point are carefully | steamer Eufrosina, a few years ago, witnessed a formal 
ascertained, and each oil is subjected to fractional dis- | battle between two gangs of capangas, headed by their 
tillation to show the range of temperature at which the employers, who were disputing the right to build a 
whole is distilled over, and the proportions distilling in| shanty for trading supplies at the confluence of two 
uniform fractions between those limits. For paraffin | little rivers.. The captain spent nearly the whole night 
- spocied. range is between 302° and 572° F.; for | before trying to persuade the stronger party to leave 
fied leavy mineral oil a much narrower range is speci-| the other in the rightful possession of the point of land 
led, viz., between 530° and 660° F. Further tests are| he had proper possession of, but to no avail. In the 


made as to the oil remaining liquid at a low tempera-| morning more than 2,000 shots were exchanged across | 
|the laborers, of whom he then becomes master and 
| possessor, often exercising his lordship even over the 


ture; as to the effect of the 16 hours’ burning on the| the little river from the repeating rifles, all of which 
Wicks; as to the relative consumption, and a compari-| resulted in one bullet hole through the shirt of the 
son with the sample of the oil accepted in the preced-| leader of the attacking party. He immediately stuck 
ing year. When a contract is made for the oil supply | up a piece of white cloth on a stick from behind his 
every delivery under such contract is carefully tested | stump, and the firing eeased. A few minutes later he 
to determine that oil supplied is in all respects equal| was in his canoe with his capangas and paddling un- 
to the sample upon whic 1 the contract was taken, and | molested down the stream in retreat. 
—— = secoptes which does not in all respects come! Such was the state of things formerly on the Lower 
Meee . ae sample. When very high-priced | Amazon, but law has gradually taken the place of 
is ‘ichthn vert tab e oils were the illuminating agents | brute force as far as land titles are concerned. 
on te _ — it was necessary to Keep a strict watch Now, when a man decides to go into business as a 
ion thes nditure. On the one hand it was requisite to| trader, having but little capital, as is the case most 
night to : de proper quantity of oil was used each | frequently, he goes to some one of the native business 
se juaintain an efficient light; and on the other) houses which deal directly with the traders and are 
eb deatien a prevent waste, or possibly fraudu-| called “casas aviadoras,” or ‘furnishing houses.” 
ma abe sa 180 stly acommodity. Therefore a! With the firm he makes a bargain to take one of their 
tee liohth € system of accounting for every gill sent ; rubber swamp claims and work it for one or more 
yap a a was introduced and is kept up to this* seasons for a stipulated compensation. He gathers up 
oe - igh the value involved is very small now as|a number of persons—Indians, negroes, half-breeds, 
pared with former days. The maintenance of a| white men—any sort of fellows that he can induce to 





hever-failing supply of oil at each station is one of the| go with him for the season. He obtains on credit from | 
| trees, he reaches as high as he can with his 


= important obligations of the officers of the Light-| the firm supplies for his company and goes to the 
oq _ oards, and to the credit of the service it may|swamp. He probably finds the principal shanty (bar- 
lighth 
lights 


at night through want of oil. also the wattle and daub sides. 


| the tricky trader changes 
| furnisher to buy for a third of their value the paper of 


| sufferers and such high-minded men as he. 
| fessedly fraudulent methods of cheating and robbing, 
| which the perpetrators prefer not to confess, are mul- 
| titudinous. 


ated that there is no instance on record of a) racao) still standing from the previous year; but the | 
use or a lightship having beer unable to show| thatch roof will need some mending or renewing, as|to issue in rapid drops or little streams. Wrt 
This will be the| of the adhesive clay he immediately fastens one of 


—— intin-lined iron cisterns, but Sir James Doug- 
ground — — recent instances recommended under- | 
with st ~ 1 8 railt with rubble and cement, and lined 

leet lead. Such tanks are designed to contain 


nthe majority of cases the mineral oil is kept at the| trader’s headquarters for provisioning his rubber | his little 
a their huts for their own | and moul 
These are near the river brink, usually. Poles | flow into the cup. Three such gashes, at equal dis- 


gatherers. The men will bui 
shelter. 
are driven into the mud and on these a floor of small 
palm trunks is@aid. Taller poles support a 


p bce : welve months’ oil, and where they are con- | thatch roof, and the hut is considered finished. If any 
The at ane given much satisfaction. ; | of them have brought a woman along, they may make 
English anual deliveries of oil to the stations on the|a room for her convenience by partitioning off part of 
One in coast are made by the attendant steamers. | the floor with palm leaves. In two or three days their 
particular is detailed for the mineral oil busi-| homes are finished and they turn their attention to the 


reset Consignments of varying quantities are made to| forest paths, which they must clear out and open to 





the « — on board this vessel at different ports, and| reach the rubber trees; for since the previous seaso 
supply, stealer takes to each lighthouse its annual| they have been overgrown by the luxurious tropical j 
layed’; e work of delivering the oil is often de-| vegetation. 

made hazardous by the weather, and at! It is the closing of the rainy season, May or June, on 


the Lower Amazon, when the milk of the rubber tree 


begins to be fit for gathering. 
tach laborer rents from the trader a certain number 


as to its suitability for lighthouse purposes. It | vantageous position now occupied by the authorities of paths (estradas), so that he will have one hundred to 
being used in what are known as the Cera. in respect to lighthouse oils is due mainly to the devel- | one hundred and fifty trees to work. The rent he is to 


pw. to the trader is 20 per cent. of the rubber yielded 
y the paths he takes. It is, further, ‘swamp law” 
' that the gatherer is to obtain all his supplies “— his 
tach 
therer has his own private mark, which he puts on 


house, where it is weighed, and each gatherer is 
credited with the market value of the rubber on the 
date of arrival. The trader is obliged by the ‘‘ custom 
|made” swamp law to turn in to his furnishing house 
all the rubber which the gatherer has in like manner 
been obliged to turn in to him. Peddlers in canoes 
visit the rubber gatherers, and by an easy game of hide 
\and seek smuggle in provisions to the gatherers, and 
|smuggle away rubber, just as steamer captains carry 
‘cash to purchase and smuggle away rubber from the 
'traders, thus relieving the terrible moncpoly which 
this credit system has thus rendered lawful. But the 
relief is small, as the canoe peddlers do not peddle just 
for the pleasure of peddling. 

The provisions which the rubber gatherer receives 
consist mostly of salt fish, jerked beef, salt, sugar, 
coffee, mandioca meal and rum. The rum should have 
been placed first in the list and repeated with each 
item, for the average rubber gatherer never orders salt 
fish without rum, nor jerked beef, nor salt, nor sugar, 
nor anything else without heading the list with rum 
(eachaca). These provisions have paid a profit of from 
25 to 50 per cent. or more to the furnishing house. 
The trader also puts an equal profit for himself on the 
price for the provisions. The freight is also no light 
matter; so that the rubber gatherer has to pay two, 
three, or four times the Para price for the plainest 
necessities of animal life. What the miserably fed 
|swamp laborer pays for his mandioca meal, salt fish, 
‘and rum would give him excellent boarding house fare 
in almost any city in the United States. 
| In addition to what has been said already concerning 
the exorbitance, justified in part by the great risks, 
but none the less oppressive upon the poor laborers, 
| the following translation from an article published by 
the Conselheiro Paes de Andrade in the paper A Re- 
publica, of Para, will help one to understand the 
desperate fight which the poor rubber gatherer has to 
make for his existence. The writer is also the author 
of a valuable series of articles on land property titles in 
Para. He says: 

‘*The rubber gatherer obtains fabulous profits dur- 
ingfour months of the year, that is, while he works ; 
but he spends lavishly, without remembering the com- 
ing winter. 

“From his first year onward the laborer loses his 
independence and mortgages his future. 

“Debt confronts him from the very start, which, 
instead of being paid off, grows upon him until the 
| laborer is reduced to the necessity of a life of disguised 
| slavery. 
| “If he dislikes his employer because he maltreats 
|}him, he is sold to another employer for one, two, or 
| three contos of reis ($500 to $1,500). 

“These sales are made without cash payments, but 
| the poor laborer is obliged to pay the debt with his 
| labor, and he remains perpetually enslaved, because he 
|continues to follow the same kind of a life without 
| paying up anything. 

| “The business is bad for all concerned. 

“ The capitalist, the furnishing merchant, trusts his 
| capital to the venturous employer of labor, the country 
| trader located in the rubber swamp, of which he is the 
| owner or renter, and he bears the expenditures of the 
rubber gatherer, for whom he has paid an enormous 
debt to his former employer. 

“If rubber brings a good price—that is, if the year is 
| good—the employer of the laborers saves himself and 
| the capitalist, but the laborer remains always enslaved ; 
| but if the year is —— bad, the capitalist breaks ; 

1is house, and gets his new 





the unfortunate man who broke, and he goes to pay 
up all his debit to the liquidators of the broken house, 
thus profiting by the misfortune of the one who helped 
him on. 

‘“*Meanwhile no discount is made on the debts of 


poor man’s family.” 


| The above quotation reveals but a small part of the 


crookedness that is practiced in the rubber swamps. 
What the Conselheiro has stated is all “legitimate” 
business in rubber circles, and censured only by the 
he con- 


The rubber gatherer rolls out of his hammock as 
soon as it is lightin the morning, takes his gulp of rum 
and his calabash of coffee, starts out to visit his rubber 


|trees. He wears a short pair of breeches, and some- 


times a shirt. He goes barefoot, for he must wade 
through the swamp mud and ooze of the tide up to his 
knees, and often up to his waist in water. He takes a 
basket full of earthenware gill cups, a hunk of adhesive 
clay and a little narrow-bladed hatchet. 
If he adopts the most approved method of tapping the 
atchet, 
an incision in the bark, but not reaching 
to the wood. The milk —e begins 
a spat 


maki 
throug 


ll clay cups just below the bleeding gash, 
the clay so as to make all the rubber milk 


ual height, is the 
more gashes 
and so 


tances around the tree, and at an 

rule. The next day he will make t 
in the same way, just a little below these th 
continue, until by the end of the season he will have 
reached the level of the ground. Each of his 100 or 150 
trees is treated in the same way, and he returns home 
after having traveled from three to five miles, barefeot 
and almost naked, through thorny thicket and malaria 


utpeming swal 
When sengiene his hut again he takes another gulp 
from the demijohn, snatches a breakfast of salt fis 

and mandioca meal, which are often mouldy from the 
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P of the swamp, and then starts out again 
with his calabash buckets to gather the milk, which by 
this time has ceased to flow. His gill cups are full, or 
nearly so, and when he reaches home he has milk 
enough to make four kilos of rubber, on an average. 
The next task is the coagulation of this milk. For this 
purpose he has a jug-shaped furnace, made of earthen- 
ware, called a boiao, open at bottom and top, and 
with a small aperture at the side to admit the air for the 
combustion. In this piece of furniture he builds a fire, 
or rather a smudge, with the nuts of the inaja or uru 
eury palm. 
the open top of the boiao is the reagent which coagu- 
lates the milk. 
has a cireular-bladed paddle, like the paddle of 
canoe, which he smears over with clay, so that the 
rubber will not adhere toit. This is suspended by 
means of a cord from the limb of a tree just above the 
smndge. The milk is poured over the blade of the 
paddle, which is then turned over and round about in 
the smoke, and in a few moments the film of rubber is 
coagulated. The same process is repeated of wetting 
with milk and smoking the growing lump until it 
reaches the weight of from five to twenty-five kilos or 
more. Then it is slipped off from the paddle as a 
mitten is pulled off from one’s hand. This ball is the 
erude rubber of commerce. If the coagulating has 
been carefully done it is “fine” rubber; if carelessly 
done, and the ball on being cut open at the exporting 
warehouse shows signs of poorly coagulated milk or 
slight mixtures of foreign substances, such as mandioca 
meal, it is classified as ‘“‘ middling fine” (entrefina). 
There is also a coarser grade still, called sernamby, the 
native Indian word for “shells.” This grade is com- 
posed of the seraps and bits that have dried without co 
agulation proper, especially the linings that form in the 
little earthenware cups and in the calabashes and 
buckets used in handling the milk, as also the drip- 
yings that run down the trees from accidental wounds 
These are all rolled up together in a mass and would 
bring as good a price as the middling fine, were it not 
for the leaves and other rubbish that manage ‘inno 
cently ” to stow themselves away in the lump. 

The method of gathering and preparing the caout 
choue of Para is to fell the tree and cut it up into bits, 
limbs and all, and let the milk run out from the wood 
into hollows dug in the ground. It is then coagulated 
in these pools by mixing it with ordinary soap. It 
produces a most vile-smelling compound, which sells for 
about the same price Para sernamby. Other 
methods of coagulation have been tried, but none have 
given such satisfactory results as the laborious method 
of fumigation. Alum stirred into the milk will coagu- 
late it rapidly and with far less labor, but the rubber 
thus prepared is of poorer quality. 

If but three gashes per year are made in the bark of 
the rubber tree, and the hatchet inthe careless hands 
of the native does not penetrate or strike the wood, the 
tree does not appear to suffer from the treatment, 
except that the trunk grows thick and the searred sur 
face becomes irregular and bumpy 
however, in good health and yield milk in abundance 
for thirty or forty years. If the blow from the hatchet, 
however, wounds in the slightest degree the wood of 
the tree, it dies. Decay begins at this wound. As the | 
wood is soft, a little weevil called in Brazil ‘‘ punilha”™ 
enters the decayed spot, as a worm does the body, and 
hastens the destruction. The tree may drag out a 
miserable half dead existence, but, as they say in Por- 
tuguese, it is “cancado.” It will be seen how very 
easily the destruction of even almost “ inexhaustible” 
forests may be completed by a mere blow of a hatchet 
in the hands of a marauding native. Renters of 
swamps are naturally less careful of the trees than are 
the owners, who manage their property from a central 
rubber station. 
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A SHORT HISTORY BULLDING.* 
By C. 
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OF BRIDGE 
R. MANNERS. 


WE now come the third division, or arched 
bridges. 

Arches may be of timber, stone, brick, 
wrought iron, or steel, and in all cases the supporting 
material is compressed by the stress due to the ined. 


Before, however, proceeding with my remarks upon 


cast or 








AT ARPINO. 


12.—ARCHED 


Fie. OPENING 


this class of bridge, I think we may, in connection 
therewith, first glance at the early history of the arch 
itself, previous to its application to bridge building. 
The actual origin of the arch seems to be involved in 

doubt and mystery. It is probable that, in the course 
of their building operations, some of the architects or 
builders among the ancient races noticed that when two 
long stones or lintels were laid from opposite walls, 
and leaned against each other at the top, they gave 
mutual support, and that a larger opening could thus 
be spanned ; nor is it unlikely that this would lead to| 
the introduction of a third stone, placed between and 
supported by the two others (as seen in sketch of 
Campbell's Tomb), and that so the arch was gradually 
developed by more and more stones being added. Be 
that as it may, we have in the third pyramid a cham- 
ber roofed over by what at first appears to be a pointed 
arch, but which in reality is not an arch. In this roof | 


* Continued from Surriement, No, 845, p, 13500, 
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For this purpose the rubber gatherer | 
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long stones have been placed, supported at one end by ‘obtained their knowledge of the arch from the 
the side walls and abutting against each other at the| Ethiopians. Diodorus Siculus tells us the Egyptians 
center, as shown in Fig. 13, and dressed off inside to learned from the Ethiopians te honor their kings ag 
give the appearance of a pointed arch. A somewhat! gods, to bury their dead with great pomp, and also re. 
similar arrangement is also found at the entrance to | ceived instructions in sculpture, ete. Mr. G. 4 
the great pyramid. Hockins, in his travels into Ethiopia, describes one 

At Thebes, a city of ancient Greece, some arched | elliptical brick arch which he discovered in a tomb at 
chambers of crude brick have been found, supposed to | Thebes. The span is about 8 ft. 6 in. and the rise 3 ft 
date from about 1200 B. C. | 4 in. y 

Mr. Perring says he found at Thebes some well Along the center was a line of hieroglyphics contain. 
formed arches of 12 ft. to 14 ft. span, built in coneen-, ing the name of Amunople L, which would seem to 








The dense black smoke which rolls from | 
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Fig. 21.—ROMAN AQUEDUCT 
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AT ANTIOCH. 


A SHORT HISTORY BUILDING, 


tric half brick rings, the bricks being marked with the | prove that the arch was known in that part of Egypt 
name of Sesostris, one of the early Egyptian monarchs | at least 15'¢ centuries B. C. 
who conquered Asia and Ethiopia. | Again, in one of the tombs at Ghizeh, known a 
In the island of Meroe, in Ethiopia, long the seat of | ‘‘Campbell’s Tomb,” and supposed to date about 660 
the kings of that empire, there are a great number of | B. C., there are indications of springing stones, from 
pyramids constructed of red sandstone. On the east | which it is thought it was covered by an arch, and if 
side of each of these pyramids is a portico, one of | so it would be the oldest known stone arch of any C02” 
which is regularly arched, and it has been thought to | siderable size; the ground space being 30 ft. 6 1D. by 
be the earliest arch known, and that the Egyptians! 26 ft. 3in. In the center of the excavation was actu 
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' the walls, and if that is so may it not also be that these 
archways were formed by corbeling, in similar man- 
ner to that shown on sketch, Fig. 15, of an archway 
found in Central America by Mr. Catherwood ? 

The Greeks, even before the Trojan war, which is 


the contrivance of corbeling in building corridors or 
hollow galleries, and the gates of Segina, in Latinum, 


tie cont to have been about 1184 B. C., made use of 
show a similar construction to Fig. 15. 


,. 

= ———— ; 

the found a tomb, built of good masonry, covered by three} of it, but seem in preference to have held to the enor- | indications of the horizontal courses of the masonry in 

ties stones as struts, and over which wasa -. ircaemed formed | mous stone beams or lintels. 

s as oussoired arch of 11 ft. span. (Fig. 14.) Ferguson covers the halls of Nineveh with flat roofs, 

> re. . This arch had four courses, amounting to 3 ft. 10 in. but M. Flaudin, who studied the subject on the spot, 

A thick. The stones 4 ft. long, 15in. broad, and at the| thinks they were vaulted. 

one pack the joints were pinned with chips in mortar.| Several small vaults of brick have been found amid 

D at Wilkinson says this arch is traced to the time of|the ruins of that city, but none of any considerable 

B ft amunople I., who reigned about 1540 B. C.; it has — One of about 10 ft. is mentioned by Layard. 
P since been destroyed by the Egyptian government. It|The sculptures of Khorsabad show the entrances 

ain- would thus appear that the Egyptians were not entirely | through the city walls to have been great arched gate- 

n to ignorant of the arch, and were probably among the first | ways, but so far as I can gather, there are no indica- 
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Fig. 22.—ROMAN AQUEDUCT AT MYTELENE. 





to introduce it. It is curious how little they made use! tions of radiating voussoirs shown, although there are 























Fie. 24.—THE PONT DU GARD, NISMES. 
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Fie. 27.—THE PONS MILVIUS QN THE VIA FLAMINA. 
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Fie. 2.—THE BRIDGE OF ARIMINIUM. 


A SHORT HISTORY OF BRIDGE BUILDING. 








At Delos there are the remains of a curious gateway 
or opening through the walls of an ancient fortifica- 
tion, near Mount Cynthus, shown in Fig. 16. At Arpino 
we meet with the corbeled archway form, giving the 
ap nee ofa pointed arch. (Fig. 12.) 

e Greeks, however, do not seem to have used the 
true arch in a vertical position; but, at Mycenw, which 
was destroyed about 468 B. C., a subterranean cham- 
ber, called the Treasury of Atreus, was discovered, 
Fig. 17, in which the horizontal courses of stone formed 
perfect rings, with radiating joints, and, where re- 
quired, also wedged up from the outside. 

Each course of the building, as it ascends, has a 
smaller diameter than the one below. When tho build- 
ing was completed the internal projecting corners of 
the stones were cut off, so that it presented the ap- 
pearance of a dome, but this is —— another instance 
of corbeling. Similar structues have been found in 
other 8. 

In Etrusean work we find similar constructions, nota- 
bby one of the tombs at Volei, which is 240 ft. in diame- 
ter; and, perhaps the grandest of all, that at Cervetri, 
and known as the Regulim Galcassi. A complete vous- 
soired arch exists over a tomb chamber known as the 
| Grotto of Pythagoras (who lived about 550 B. C.) at 
Cartona, but its date seems doubtful. The Etruscans 
are said to have built arches and bridges in the country 
of the Volsei, in Italy. 

It has been stated by some that the ancient nations 
of the East ‘‘ were well acquainted with the principle 
of the arch,” but I do not think there is proof to war- 
rant the statement, and, in fact, the evidence we have 
goes, I think, to prove that it was little known and lit- 
tle used, and then only on a smallscale. Had the arch 
been well known, it would only be reasonable to ex- 
pect that it would have been used in many places 
where it could, with advantage, have been adopted. 

The Chinese seem from early times to have been 
bridge builders, and it is said that Chin-nong, the 
successor to Fou-hi, the reputed founder of civilization 
in China, about 2953 B. C., built bridges across navi- 
gable rivers. The form of arch used in China has 
| always, I believe, been semicircular, of which there are 
fine specimens over the numerous canals. 

These bridges are generally of sufficient height to al- 
low of free traffic on the waters below, and the rise 
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Fie. 25.—ROMAN AQUEDUCT AT SEGOVIA. 


given necessitates the use of steps on each side (Fig. 
18). Some of these are of great beauty, built of white 
marble and ornamented; others have triumphal arches 
ateach end. Bridge building has been a stumbling 
block to the Chinese censors, and they have frequently 
reproached their emperor for indulging in the luxury. 
It is stated that a bridge, built in the eighth century, 
of iron and bronze, was one of the subjects of their 
reprehension, which fell on an ——— of the dynasty 
of Sourg, who built no less than forty bridges in the 
single city of Sou-Tcheou. Chinese bridges are 
frequently of great length and height, and have in 
places been built for the purpose of carrying level road- 
ways across deep valleys. Heck mentions a bridge 
overthe Zeuderud, at a 2,250 ft. long, 156 ft. 
broad, and 120 ft. high ; 1e says: ‘‘ The middle way is 
60 ft. broad, and the side ways are paved with marble, 
and the latter lead through arcades, to which the as- 
cent is by stairs in the four towers of the bridge.” The 
bridge has twenty-nine arches of 50 ft. span, the piers 
being 26 ft. thick. 

The arches appear to have been Moorish, but the 
date is unknown. There are two other bridges near 
Ispahan, one of which is 1,000 ft. long, with thirty-four 
arches. 

It is possible the Chinese may have used the arch in 
bridge building prior to its introduction by the Ro- 
mans, but there can be no doubt that Europe and the 
modern world are indebted to the Romans for its intro- 
duction, and they have left many fine examples of 
their work. 

Perhaps the earliest example of the arch in Rome 
is the great sewer called Cloaca Maxima, Fig. 19, as- 
eribed to Tarquinius Priscus, one of the early kings, 
about 615 B.C. Itis formed of three tiers or rings, 
one within the other, the innermost being semieieoular 
and about 14 ft. in diameter. 

The early Roman arches were almost invariably 
semicircular, and seldom exceeded 60 ft. or 70 ft. span 
even in their later works. 

Among the earliest constructions of which we have 
record are many of those gigantic aqueduct brid 
built by the Romans for the purpose of conveying 
water to the city of Rome. Frontinus, who was cura- 
tor of these aqueducts under the Emperor Nero, about 
55 A. D., has left an account of these works. The first 
was by Appius Claudius, about 50 B. C., of which no 
remains exist. The second was commenced about 40 
years later, afterward known as ‘‘ Anio Vetus,” remains 
of which are still to be seen. These were followed by 
others, fourteen in all, three of which are still in use. 
Several of these aqueducts were of great magnitude ; 

—— the best known is Aqua Claudia, at Rome. 
Fig. shows a part of this work. It conveyed the 
water in two channels, that of Aqua Claudia in the 
lower and Ario Novus in the upper one. These two 
aqueducts were n by Caligula, about 37 A. D., and 
finished by Claudius. Aqua Claudia is supported on 
arches for 7 miles of its length, and on the Ario Novus 
there is said to bea continuous length of 6 miles of 





arches, many of them 100 ft. high. 
The Romans did not confine their aqueducts to 
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empire. There is one at Antioch, Fig. 21, 700 ft. long 
and 200 ft. high about thecenter. Another at Myte- 
lene, Fig. 22, 500 ft. long and 70 ft. to 80 ft. high, sup- 
yoned to be of the time of Augustus (68 B.C. to 14 4 
».), and built of large hewn blocks of gray marble 
rusticated. The upper row of arches is of bricks. The 
aqueduct of Pyrgos, Fig. 23, near Constantinople, is 
also a fine work; it is 670 ft. long and 106 ft. high. 
There is one at Metz, 1,000 ft. long and about 50 ft. high; 
another is the Pont du Gard, near Nismes, Fig. 24, built 
in the time of Augustus, about 180 ft. high, and con- 
verted into a road bridge in 1740. One at Segovia, in 


Spain, Fig. 25, is 2,400 ft. long, built of large stones | 


without cement. The aqueduct of Spoleto, in Central 
Italy, Fig. 26, is an early instance of the use of the 
pointed arch ; it was completed in 741 A. D.; its height 
from water to top parapet is said to be upward of 426 
ft., and the spans about 70 ft. each. These aqueduct 
bridges had frequently two or three tiers of arches, one 
over the other, no doubt with the object of saving 
weight of material as well as for appearance. 

There are many other aqueduct bridges in different 
places, but I must go back to Rome to pick up the 
thread of ny sketch as to bridge building. Of the 
earliest arched road bridges | nay mention Pons Mil- 
vius, on the Via Flamina, Fig. 27, built by A®milius 
Seaurus, about 120 B. C., and is mentioned by Cicero 
about 45 years after its foundation. The arches vary 
from 51 ft. to79 ft. inspan. It was at this spot that 
the battle between Maxentius and Constantine took 
place in 312 A. D. Pons Fabricius, two arches of 82 ff. 
span, and Pons Cestus, one arch of 78 ft. 9 in. span, 
connected the Insula Fiberina with the opposite sides 
of the river, and both are still remaining. Pons Fabri- 
¢cius was originally of wood, but was rebuilt in stone 
shortly before the commencement of the Christian era. 
The bridge at Ariminium (Rimini), Fig. 28, was com- 
menced by Augustus and finished by Tiberius, about 
14 A. D., and still remains. The arches are from 2 ft. 


Rome, but they are found throughout their once vast 
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To these simple statements there will probably be no 

dissent. We have all u them in many ways, and 
|some of them have di bly used us in a manner 
quite unwelcome. But it remained for the steamloop 
to collect a few of these erratic agents and from them 
| create a useful system, combining the certainty of flow 
due to difference of pressure with the quiet uniformity 
with which steam condenses, and with the force we see 
uselessly expended in the hammering of our steam- 
heating apparatus. 

It will be evident that the steamloop, therefore, con- 
tains no mysterious factors, even though, like the steam 
injector, it has been called a paradox. 

Ve have here a working model (see Fig. 1), the steam 
|pipe passing from the boiler to a separator near the 
}engine, which separates the water of condensation and 
entrainment from the steam. The drip from the sepa- 
|rator is below the boiler, and evidently were a pipe 
run from this drip outlet directly to the boiler, we 
| would not expect the water to return up-hill. More- 
over, the pressure in the boiler is (say) 100 pounds, 
while in the separator it is only 95 pounds, due to the 
decrease in pressure in the steam pipe by reason of 
which the steam flows to the engine. Thus the water 
must not only flow up-hill to the boiler, but also must 
overcome the difference in pressure. 
return it must 
must be lost. 








ing radiation from the upper or horizontal portion. 

We are now prepared to examine its mechanical 
| operation, which is best done with the model in action. 
The form of separator is immaterial, there being many 
kinds differing more or less in construction and effici- 
ency. The onein model is simply an elbow turned 
down into the body of the device (see Fig. 2), throwing 
the steam against a perforated plate above which the 
dry steam is removed by a pipe leading to engine, 
while the water collects below. 

From the separator drain leads the pipe called the 





Fra. 29 


Pons A#lius, Fig. 29, was built 
, and is now called the Bridge 


Sin. to 28 ft. 9 in. span 
by Hadrian (117-188 A. D 
of St. Angelo. 

(7o be centinued.) 


THE STEAMLOOP.* 
By WALTER C. KERR. 


THE steamloop is generally called an ingenious 
device, and if so, the ingenuity certainly appears at 
once in the name, ‘steamloop,” a name which, though 
almost meaningless, seems very consistent with its 
simplicity. The name has the further merit of not 
ses enya any of its functions or peculiarities, and 
rence cannot be an embarrassing restraint, as is so 
frequently the case with names attached to mechanical 
apparatus. 

That so simple an application of Nature’s law as is 
involved in the steamloop should not have been turned 
to useful effect earlier is, at first thought, strange, but 
as one looks deeper into the subject, the reasons be- 
come more apparent. While no engineer is unfamiliar 
with the phenomena on which it depends, it has been 
interesting to note that even those best informed in 
practical steam engineering or theoretical research in 
thermo-dynamie science seldom understand its action 
on first acquaintance, though they soon recognize in it 
a new combination of functions. 

Its mission is the simple and useful one of returning 
water of condensation to steam boilers. Its chief char- 
acteristics are that its action is continuous, rapid and 
positive, and that it is a closed system operating under 
widely varying conditions without valves or adjust- 
ments. Its construction is simply that of ordinary 
piping. 

he principles on which its action depends are as 
follows : 

Difference of 
column, 

Vapors or liquids tend to flow to the point of lowest 
pressure. 

Rate of flow depends on difference of pressure and 
mass, 

Decrease of static pressure in a steam pipe or cham- 
ber is proportional to rate of condensation. 

Ina steam current water will be carried or swept 
along rapidly by friction. 


pressure may be balanced by a water 


* A lecture delivered before the Franklin Institute, Philadelphia, Pa, 
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‘ riser,” which at a suitable height empties into the 
‘**horizontal.” This leads to the ** drop-leg,” connecting 
|to the boiler anywhere under the water line. The 
riser, horizontal and drop-leg form the loop, and usual- 
ly consist of pipes varying in size from three-fourths 
|inch to two inches, and are wholly free from valves, 
| the loop being simply an open pipe given free commu- 
|nication from separator to boiler. (For convenience 
|stop and check valves are inserted, but they take no 
| part in the loop’s action.) 
Suppose steam is passing, engine running and sepa- 
rator collecting water. i 
pounds at the separator extends (with even further re- 
duction) back through the loop, but in the drop-leg 
meets a column of water (indicated by the heavy broken 
| line), which has risen from the boiler where the pres- 
sure is 100 pounds, to a height of about ten feet. That 
is to the hydrostatic head equivalent to the five pounds 
| difference in pressure. Thus the system is placed in 
equilibrium. 
Now, the steam in the horizontal condenses slightly, 
| lowering the pressure to ninety-four pounds, and the 
colun in drop-leg rises two feet to balance it, but 
meanwhile the riser contains a column of mixed vapor, 
spray, and water, which also tends to rise to supply the 
horizontal as its steam condenses, and being fighter 
ithan the solid water of the drop-leg, it rises much 
faster. If the contents of the riser have a specific 
gravity of only 0°1, that of the water in the drop-leg, 
the rise will be ten times as rapid, and when the drop- 
leg column rises one foot, the riser column will lift ten 
|feet. By this process the riser will empty its contents 
|into the horizontal, whence there is a free run to the 
|drop-leg, and thence into the boiler. In brief, the 
| above may be summed into the statement that a de- 
|crease of pressure in the horizontal produces similar 
| effects on contents of riser and drop-leg, but in degree 
inversely proportional to their densities. When the 
condensation in horizontal is maintained at a constant 
rate sufficient to give the necessary difference in pres- 
sure, the drop-leg column reaches a height correspond- 





The device to} 

yerform work, and in so doing heat | 
The loop therefore may be considered | 
as a peculiar motor doing work, the heat expended be- | 


The pressure of ninety-five | 


. —— ————= 
ty, and which will appear later in our consideration of 
the subject. 

In the model the water sometimes appears as 
along the sides of pipes, or as spray, and often ag x} 
rising quickly and passing over. We cannot definj v 
state whether slugs form in practice in full size pipes 
but their existence is doubtful except when the sane. 
rator is partly flooded by boiler primage. In the Thode} 
the pipes are so small that cohesion and capillary at. 
traction are sufficient to account for the existenge of 
the slugs. The resistance of small pipes causes compa- 



































| Fic. 1. 


ratively slow velocity, and the slugs are readily seen. In 
| the full sized apparatus, however, the velocity is very 
great, so that even in glass sections a slug’s passage 
would searcely be discernible. Observations in this 
line indicate absence of slugs, and confirm the belief 
| that the water (other than spray) is carried chiefly by 
| friction of steam current along the sides of pipes, and 
‘at a velocity so great that the sweep is distinctly audi- 
ble when much water is moving. 
No water should accumulate in the separator, as it is 
the mission of the loop to remove it before it assembles 
into a liquid mass. It is here that the constant and 
| Vigorous action is of great practical utility, enabling the 
| loop to act as a preventive of accumulat*on rather than 

a device for removing water after it has accumulated. 
| 








Fic. 2. 


The separator evidently must be of such form as to 
give the sweep toward and through the loop better 
opportunity to pick up the entrained water than is af- 
| forded the current sweeping toward the engine, pump, 
or steam-uding device. It is interesting to know that 
experiments on very large separators, as large as five 
feet by twelve feet, not discharging their contents, 
| show that if water be allowed to accumulate to a cer- 
|tain height, no further rise will oceur, even though 
much moisture be present in the steam, showing that 
l the steam sweeping through carries the water with it, 
unless that already deposited be drained away. Thus 
| a separator to properly perform its function of drying 
‘steam must be empty, while obviously, to stop and 
hold primage, its volume must not be impaired by 
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| periodic accumulations. Thus *’ solid” water in belt 
is to be avoided. Condensation and entrainme? 
should be retained and returned as spray or films, 


ing to this constant difference, and rises no further.| while primage should be broken up into particles 


| Thus, the loop is in full action, and will maintain cireu- 
| lation so long as steam is on the system, and the differ- 
}ences of pressure and quantities of water are within 
| the range for which the loop is constructed. 

The above may be termed the rational explanation, 
but for simplicity we have omitted to include some of 
the features which are of importance in the loop’s utili- 








masses small as ible and instantly returned before 

}a cumulative effect causes damage. In performing 

| these functions the steam loop offers a new process 2 
the apparently humble mission it serves. 

hat separators alone do not generally separate all 

the moisture from the steam is quite clearly show® by 

the fact that a loop will often return more water whe? 
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is closed and the engine is idle, since the/| tion of which may be considered a riser, the second a 
the throttle is ¢ hen stop all moisture and the loop re- | horizontal and the last or lowest a dropdeg (see Fig. 5). 
With engine running, some moisture will) Such a pipe would be a limiting case of steamloop, its 
‘arried over, the amount of course depend- | shape distorted, but its functions retained. The true 


must t 


turn “3 
re 
og pon the efficiency of separator. 


Generally 5} 


- action will continue reliably — + long pipes, 
eed or underground. Water may lifted from 
levels far below the boilers. The use to which the 
’ y be 
eve dried it of course has no effect upon the loop 
<vstem. Wherever steam is so used that it condenses 
ra idly, as in driers, steam-heating systems, jackets, 
steam kettles, ete., the loop can be — to the re- 
turn of this water of condensation the same as from 
an ordinary separator, and that, too, against any differ- 

. yressure. 

a oe statements are made to illustrate how 
thoroughly and completely the loop can be applied to 
a wide range of conditions, but when we come down 
to the practical application, and say how far it is ex- 
pedient to apply it, the field contracts somewhat. 

To take up the different limiting conditions and 
comment upon their degree will show most clearly the 
practical range through which the loop may be made a 
commercial device. ’ ee 

The loop’s application in this regard is limited most 
often by the head room for its erection. If the pres- 
sure in a separator, drier, or return from a steam-heat- 
ing system be ten pounds below the boiler, and a loop 
about thirty feet high is necessary to make the return, 
itisevident that a difference of fifty pounds in pres- 


sure would require a loop about 150 feet high, and the | 


riser, drop-leg and large portion of the horizontal be- 
ing well covered with non-conductor, such a loop would 
operate efficiently ; but, generally speaking, a line of 
small pipe of that height would seldom be convenient, 
inasmuch as it would require some peculiar structure 
to hold it, or possibly might need to be erected on the 
side of a smoke stack. In high city buildings such a 
loop may be practicable where convenient air shafts 
allow easy support, but in ordinary manufacturing 
plants it would seldom be constructed. 

While speaking of difference of pressure, attention 
should be called to the fact that the absolute pressure 
isof no importance, as a loop will work quite as well 
under low pressure as high. Its construction and 


operation recognize only the difference of pressure. | 


While, therefore, excessive difference of pressure is 
practically a iimiting condition to steamloop practice, 
it is not found to be an annoying interference. 

Since the system is placed in equilibrium by the 
drop-leg column, and this starts from the bgiler, no 
account need be taken of the distance the riser may 
extend below water level in the boiler; that is, the 
engine, separator or drying apparatus may be any- 
where below with no effect upon the loop’s action ex- 
cept the additional work imposed. This would, how- 
ever, be a limiting condition when the riser column 
became so long that the pressure at its lower end is 
insufficient to lift the total weight of mixture into the 
horizontal. 

Evidently the foot of riser ean be elevated to any re- 
quired extent, but there will be a height depending 
upon difference of pressure at which the true functions 
of the loop may seem to become superfluous. Consider 
the ease where the drain is just at a peight above 
boiler water equal to the hydrostatic head ‘aue to the 
difference of pressure (see Fig. 4). Then, with no riser 
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Fig. 4. 


rane, Syutem, water collecting in the separator will | supposed to flow along the bottom or be swept along 

the rectly down a pipe, similar to a drop-leg, into | the sides of pipes, and is also usually constant in 

the boiler. “ This water must collect in ordinary liquid | quantity. It sequune no true separation, but must be 
a 


‘tate and exert gravity pressure before the column ean | 


pons A rw velocity of its exit depends wholly on the | 
to that has collected. Should the difference of | 
e — 'nerease slightly, accumulation is necessary 
ew drainage. This is simply a gravity system. 
maior — urrent carrying the water swiftly from sepa- 
. ron ” era hilltoa point of safety on the top of | 
fall _— 7 on the other side, which may rise and 
the point — to time without affecting the flow from 
water pi 1at is to be drained. A gravity system is a} 
} — sufficiently high to overcome a difference | 
tenn funn A steamloop may be called a gravity sys- 
ee, but a a0 Beller to the top of water coluinn in drop- 
above a Sl minop essentially is a device extending | 
able it to ancing column, wit such functions as en- 
Upon oer a circulation that is not dependent | 
but wholl Hy or the incoming water of condensation, 
lower ee the flow of steam from a higher to a | 
viee that a and so arranging the mechanical de- | 
even ¢ is flow will carry water with it. Therefore, | 
hough the source of condensation is far above 


, the principle of the loop is just as applica- 
th to nstantly and itively remove water as 
tial, , below and its virtues are just as essen- 
the head e height above the boiler is far in excess of 
loop me due to maximum difference of pressure, the 

¥ take the form of a straight pipe, the first sec- 


yeaking, the limits within which the imperfectly understood. Indeed, it is quite probable 
pplicable are very wide, for the princi- 


steam loop is a - 

; applies quite as well to great as to small differences a 
Pr pressure. Similarly, an enormous quantity of water ' 
oa be handled quite as easily as a small amount. 


applied after the loop and separator se 


action occurring in such a pipe has heretofore been 


a 




















Fig. 5. 


that no one has considered it deserving of especial 
consideration until the steamloop was devised and 
explained. 

t might not be unreasonable to suppose that the 
steamloop’s application would be quickly limited by 
the distance of the separator from the boiler, and that 
the length would introduce complexity or uncertainty 
of action. Extreme length might impair its action, al- 
though even this is questionable, but at the greatest 
distances thus far met of 800 to 1,000 feet, no adverse 
|conditions have been encountered. Great distances 
cause proportional drop of pressure within the loop 
itself, requiring proper allowances to be made in height 
of drop-leg. The temperature of return is also affect- 
ed, due to the cooling effect of long pipes, and can be 
largely controlled by proper covering. The drop of 
pressure mentioned above, due to the length of loop, 
oceurs only when a horizontal is extremely long, hence 
is rarely met in practice. In extensive systems the 
horizontal is made only the functional length, turning 
into the drop-leg, which descends, and at a proper 
level can beled away through piping of any form to 
the boiler (see Fig. 6), it being evident that when the 
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drop-leg has descended to the level of boiler water, all 
further connection to boiler, whether one foot or 1,000 
| feet, becomes merely an ordinary pipe through which 
| water will seek its level, as through a pipe connecting 
| two barrels into one of which water is poured. Thus, 
| distance will be noted to impose no practical limit on 
| the loop’s application, for it causes no change in the 
ss 
e quantity of water returned depends upon the 
mount of moisture entrained in the steam, the con- 
| densation in the pipe and the boiler primage. Usually 
| there is little attempt to classify water appearing in a 
steam system according to the causes of its existence. 
Its presence is simply regretted until harm results, and 
| then it may be less considerately mentioned. If water 
| is only to be drained out, as by drips, ete., when it 
j}accumulates in considerable volume, it matters little 
| how it is formed, but when we come to handle it sys- 
|tematically, continuously, and with certainty, we 
| must consider the source of the product on which we 
| operate. Water of entrainment causes steam to be 
known as wet, and is usually constant in quantity. It 
may be ——— from the steam in several ways, 
| means for this being provided in the various forms of 
| separators, and when so separated must be led away 
ifrom the main steam current so continuously that it 
| cannot again be picked up. Water of condensation is 





led into a chamber of suitable size in such a manner 
as to readily leave the column of steam with which it 
is flowing. As most pipes afford opportunity for water 
to collect at certain points, and then rush on with the 
steam, the receiving chamber should have ample ca- 
pacity. Water of primage is erratic. Its presence is 
accidental. We cannot estimate its probable quan- 
tity, or the nature of its pone through the pipe. It 
may be so received by the pipe as to cause excessive 
entrainment, as is probably the case when an engine 
labors, clicks and shows very wet exhaust. It may 
come over as liquid, and mingling with the water of 
condensation, cause an engine to slow down, pound 
and collapse, or spurt streams of liquid water from the 
exhaust. It may be constant or intermittent, and is 
always dangerous. It must be led away from the 
steam current, and received in a chamber whose capa- 
city is considerably larger than that required for water 
of entrainment or condensation. 

A separator must, therefore, provide ample facilities 
for separating the particles of entrained water from the 
steam and ample capacity for moderate prin . (Ex- 
treme primage is, of course, nagons p Ane on and re- 
quires cure rather than care.) The ioop must have 
capacity sufficient to continuously discharge the water 
collected from entrainment and condensation, and a 


taking in one liquid stream the contents of separator 
when filled up to a certain limit by sudden primage. 
(If filled beyond this limit, we have a flood, whose con- 
trol is not within the province of the loop or any other 
instrument, and must be left to Providence. } 

When a loop is not sufficient to give the required 
| capacity, it is not enlarged, but duplicated, and this 
| process may be continued to any extent. When two 
or more loops are applied to one source, no difficulties 
are metin their operation, except some competition as 
to which will secure the business of ae the 
water. A little influence exerted, in the detail of pi 
connections, enables them to form a trust, in which the 
spoils are equally divided with satisfaction to all con- 
cerned, even the public. 

Another method, when primage is excessive, is to 
place a se’ tor on the steam pipe near the boiler, 
with contents looped back directly, thus compelling 
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the separator and loop at the end of the system to 

handle the water of condensation only. This method 

has been used with marked benefit (see Fig. 7). 
PRESENCE OF AIR. 

To start the loop’s action, the air must be removed 
by blowing out with steam. Hence it is proper to in- 
quire whether air would not collect in the horizontal 
and gradually reduce the action and make it even- 
tually become “air bound.” There is certainly suf- 
ficient air in steam to produce this action, but in prac 
tice it does not. 

To sum up the limitations, we find the loop action is 
practically independent of the distance that the source 
of supply is above the or below boiler, and also in- 
dependent of the length of return. It is not inter- 
rupted by the presence of air, and is capable of hand- 
ling such quantities of water as usually exist in steam 
systems. It is practically limited by excessive differ- 
ences of pressure and by abnormal quantities of water. 

CONSTRUCTION FEATURES. 
Practice has determined that 1 in. or 144 in. pipe 
is most suitable for risers, while drop-legs generally 
take 114 in. to 144 in., seldom 2in. and never larger. 
Horizontals commonly are 2in., but, as the volume is 
material, they may be4in. or even 6 in. if very shart. 

All horizontal portions of the loop should pitch down- 
ward with the current. It may be well to remark here 
that the terms “riser,” ‘ horizontal,” and ‘ drop-leg” 
do not necessarily imply that risers are always vertical, 
horizontal always horizontal, or that drop legs follow 
a plumb line. A riser isthe entire run of pipe from 
separator to highest point of the loop, and may have 
horizontal portions. The horizontal is the summit 
level of pipe in which condensation produces the loop’s 
action, and though usually horizontal, is not neces- 
sarily so. The drop-leg is frequently inclined, and may 
have almost any form. 

The riser should be provided with a stop valve and 
the drop-leg with stop, check and blow-off valves. The 
check must have approximately equal areas on both 
sides, or when shut it will be much out of balance and 
become a serious obstacle to the returning water. The 
return must be made with an independent connection, 
for if connected to feed pipe, the pulsations caused by 
pump would affect the drop-leg, while if connected 
through blow-off, especially if it be in a mud drum, 
the loop may disturb the sediment. 
The riser and drop-leg should invariably be covered 
with good non-conductor to prevent loss of heat, while 
the horizontal should be covered wholly or in part, 
according to its length and size, and the necessary 
condensation. 

COMBINATIONS OF SEVERAL LOOPS. 
Thus far we have considered the loop as an isolated 
device, returning the water from one soparator at- 
tached to one steam pipe. The application may, how- 
ever, be extended throughout a large steam system ; in 
fact, it is one of the important features that the entire 
drainage of a large system of steam pipes can be made 
with a system of loops forming a network of returns 
back to the boiler, affording ample opportunity to 
clear the system of water and with no chance for 
waste by escaping steam through faulty or open drips. 
It matters not whether the pipe be overlicad or under- 
ground. Loops can be attached directly to the bottom 
of steam pipes at low spots, and separators may be 
used at each steam outlet where engines, pumps, 
driers or other apparatus operate. When the system 
thus extends, it is pertinent to examine to what extent 
the loops may be combined to simplify piping. On 
first thought it may be proposed to simply run 
drains to one point, and there attach a loop of sufficient 
size, but the impropriety of this is at once apparent, 
since such loop would be liable to receive nothing but 
water and would be promptly flooded. Each loop is 
proportioned and erected with reference to specific 
difference of pressure and a given quantity of water; 
hence if the po nae of several separators into one 
loop is considered at all, these separators must be at- 
tached to pipes bearing such relation to each other 
that they will all be subject to equal differences of 
pressure. Consider a large and small engine side by 
side, the large engine having constant load, while on 
the small one the load varies widely. If these sepa- 
rators be drained into one loop, there would be op 
tunity for a sudden drop of pressure near small engine, 
caused by sudden increase of load, bringing the con- 
tents of the large separator over to and possibly 
through the small engine. 
This could be obviated by introduction of check 





maximum working effort, or single impulse, equal to 





valves, but they are undesirabie, and the loop system 
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is so capable of being made to work properly on its own 
intrinsic principles that it would seem to be bad engi- 
neering to create a set of conditions in which the 4 
needed auxiliary devices tc counteract effects whic 

should not be present. Similarly, when large quantities 
of water are received by one drain or separator, its pres- 
ence might so overload the loop as to render it in- 
operative with respect to the several other connected 
sources. Therefore, one loop should never be con- 
nected to several sources of supply, except in rare 
cases, where the different sources may be considered 
only as subdivision of one source; that is, when they 
are all subject to the same influencing conditions. 
Each source of supply should therefore have its own 
riser. If, now, several risers from various sources enter | 
one horizontal, we would afford opportunity for the) 
loop’s fundamental principies to be violated. The 
circulation must be uninterrupted, and end at the 
point of lowest pressure. There cannot be more than | 
one point of lowest pressure, hence with two or more | 
risers connected into one horizontal, an accidental | 
drop in pressure in any riser or pipe to which it is 
connected would short-circuit the loop from one riser 
to another (see Fig. 8). Therefore, each riser must 
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have its own horizontal. We then consider whether 
several horizontals can enter one drop-leg. The bal- 
ancing water column whose height is due to difference 
of pressure must rise and fall with the variation of 
pressure. Hence, oneloop may have adifferent height 
of balancing water column from another, even though 
they enter the same boiler. At the origin of one loop 
pressure may be increasing, while at another it is de- 
creasing, calling for corresponding fall and rise of drop- 
leg columns, and if these loops wére both attempting 
to utilize the same drop-leg, we should have the anom- 
alous condition that a column of water is required to 
rise and fall at the same time, and hence two or more 
horizontals should not enter one drop-leg. The numer- 
ous drop-legs in a given system do not, however, require 
independent connection to the boiler, for they may 
discharge into one common manifold or header near to 
or distant from the boiler. The loop’s action is per- 
formed when the water has been deposited in the drop- 
leg; hence, the method of connection beyond that 
int does not involve the action of the loop. Even if 
oops could be combined and connected in various 
ways consistently with safety and reliability, it would 
not be generally expedient or convenient so to do, 
EFFICIENCY. 

The operative cost being practically constant in any 
given loop, its efficiency must depend wholly upon the 
amount of water returned, and the maximum efficiency 
will correspond to the largest quantity that it is cap- 
able of handling. This limit, however, would seldom 
be reached in practice, for if constantly doing its max- 
imum work, the loop would bein danger of flooding 
each moment. Practically, therefore, the wide mar- 
gin allowed for safety and handling unusual quantities 
of water compels the loop to usually operate far below 
its maximum capacity, rendering it to that extent less 
‘fficient. This feature, however, indicates the in- 
advisability of making loops unnecessarily large. 
Since the loop puts water into the boiler against re- 
sistance, energy must be expended. This energy 
represents heat lost, and this loss is the cost of op- 
erating the loop. No exact determinations have been 
made of this loss, but it is obviously very small. That 
the energy required is very small may be deduced as 
follows : 

A 100 horse power engine using thirty pounds of 
water per hourly horse power requires 3,000 pounds 
perhour. If ten per cent. or 300 pounds be returned 
to boiler per hour, and difference of pressure between 
separator and boiler is ten pounds, then about ys}, of 
one horse power is required to do the work. 

In the shows it will be noted that we have assumed a 
very large amount of water to be returned, and have 
assumed a large difference of pressure against which 
to return it. Consequently the above figures are more 
than generous, and it is doubtful whether half this 
amount of power, or say ;}5 of one horse power, is used 
in the average case. 

An important factor in its practical efficiency is the 
improbability of leakage existing, while other methods 
involve great opportunities in this direction. 

This whole question of efficiency is, however, one of 
curiosity rather than importance, for, as previously 
stated, the whole matteris relative. The mechanical 
features of the loop system in removing the objec- 
tionable water from pipes, through a continuous closed 
cireuit back to boiler, takes precedence over any ques- | 
tions of efficiency, especially considering the very 
small quantities of power and their heat equivalents 
involved. Just as an edge several inches wide may be 
sharp for the bow of asteamship and an edge 0°01 of an 
inch broad dull for a razor, so may the expenditure of 
a few thousand heat units in a lightly loaded steam- 
loop be economical for a loop when the same number 
of hundreds of units would be uneconomical for a com- 
pound condensing engine furnishing the same foot 
pounds of work. Loops, therefore, are simply to be 
compared with each other. 

The useful work done by the loop cannot be meas- 
ured solely by the amount of water returned to the/ 





in the engine cylinder. The loop to do this might be|and natural history. Medicine prevailed at 


lightly loaded, so that its own efficiency becomes rela- | for six consecutive years thefjyoung doctor pract 
tively poor, while near by there might be a loop, | at oe while at the same time keeping the natural 


heavily charged with water of 
sation, whose efficiency is relatively high, 


fore, the thermoc 
not proportional to its value to the user, 
though we make no account of its value as an assur- 
ance against accident by water. 
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rimage and conden- ; sciences to t 

yet whose | 

economic effect upon an engine is of less value. There- | distinguished by his 
fyneente efficiency of a given loop is| memoirs already pub 





ne front. 

At the end of 1838, De Quatrefages, who had } 
— merits as well as by his 
ished in scientific journals. Was 


even | called to the chair of zoology of the Faculty of Toulouse: 


but Paris attracted the naturalist desirous of knowing 
everything, and the professor of zoology soon locasel 
himself in the capital, where, in the person of Milne. 


| Edwards, he found a kindly protector and a devoted 


The result of steamloop action may be briefly sum- | friend. 


med as follows : 

(1) Saving the water of condensation, entrainment 
and primage. 

(2) Saving the heat contained in said water. 

(3) Saving the steam systems from water, thereby 
reducing liability to accident. 

(4) Returning pure water to the boiler. 

(5) Preserving uniform temperatures, thus obviating 
difficulties due to expansion and contraction. 

(6) Prevention of direct loss which usually exists from 
open drains, drips, tanks, ete. 

(7) Enabling engines to start promptly. 

(8) Maintaining higher pressures at the end of long 
lines. 

(9) Maintaining higher temperatures in 
driers, ete. 

(10) Increasing the efficiency when steam is used 
expansively. 

All of the above are more or less evident from what 
has preceded, except the latter, and on this there is 
some honest difference of opinion. 

But it seems to be the general consensus of opinion 


jackets, 


|that moisture is detrimental to an extent about double 


its percentage: that is, five per cent. moisture in steam 





It was dating from this epoch that De Quatrefages 
made himself known as a zoologist. He undertook 
voyages of scientific exploration, visited the Coasts 
the south of France, of Sicily, and of the north of Spain, 
He discovered new types and new species and soon de. 
seribed them in memoirs that remain celebrated, 

After zoology, embryogeny and teratology owed new 
progress to our naturalist, whose name soon took a 
dlace alongside of the names of the great scientists of 

1is epoch. 

In 1850, De Quatrefages was appointed professor of 
natural history at the Napoleon Lyceum, and on April 
26, 1852, the Academy of Sciences opened its doors to 
him, after the death of Mr. De Savigny, whom he r- 
placed. 

Finally, in August, 1855, De Quatrefages was called 
to the chair of anthropology at the Paris Museum of 
Natural History, where the new incumbent in the 
course of years contributed so forcibly to the p 
of the science to which he had devoted himself that he 
may be considered as one of the founders of it. Ap. 
thropology, which touches on the greatest problems, 
and which must interest all those who occupy them. 





selves with the history of the human race, found in the 
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affects the efficiency of an engine about ten per cent. 
Further development and opportunity for experiment 
= the steamloop system will aid in determining 
this. 








A. DE QUATREFAGES. 


FRENCH seience, which has been sorely tried for the 
last few years by the death of alarge number of its 
most eminent representatives, has met with a new and 
cruel loss in the person of Mr. Quatrefages. 

This celebrated naturalist, whose researches have 
contributed toso much progress, kept his name pre-emi- 
nent for nearly the whole of the nineteenth century. 
He was born at Berthezene, near Valleraugue, in the 
department of Gard, on February 10, 1810. Death sud- 
denly removed him from his labors on January 12, 1892, 
— Paris Museum of Natural History, where he re- 
sided. 

He was eighty-one years and eleven months of age; 
but years had removed nothing of the activity of mind 
of the illustrious scientist, who, fifteen days before ren- 
dering the last sigh, took part, full of energy and vigor, 
in a meeting of the Academy of Sciences. 

When we consider all that he whom we have just lost 
has done for science, we are obliged to admit that there 
have been few finer careers than his. Ardent in work 
and passionately fond of observing nature, he prepared 
himself in his youth for the most profound studies. 

At the age of twenty, on leaving college, De Quatre- 
fages, who had gone to Strasbourg to devote himself 
to medicine, was made doctor of mathematical sciences. 





boiler, for if this water is all condensation and primage, , Two years later the hard-working student obtained his 
its removal produces less economic effect on an engine | doctor’s degree in medicine and became preparator of 
than if it were held in suspension in the steam. Thus | chemistry at the Faculty of Strasbourg. 

it may be that the exertion of a small fraction of a 
horse power by a loop may cause the steam which it| sciences. In this masterly mind there was the material 
ries to exert many times more power in its expansion | for three professions of science—mathematics, medicine, 


Later ~ in 1840, he received a diploma of doctor of | 





| creator of the chair of the museum and of the collec 
tions connected therewith its most illustrious master. 
De Quatrefages taught with a rare talent, much con- 
viction and great eloquence. He had numerous pup 
wrote numerous memoirs, and published a series 
articles in scientific journals. We owe to him the ei 
joyable “ Souvenirs of a Naturalist,” and the remark- 
able “ History of the Human Races,” not to mention 4 
multitude of other publications of which it is_imposst 
ble for us to give a complete enumeration. We may 
mention, however, his curious work, ‘The Prussiat 
Race,” in which ethnography demonstrates that the 
Prussian race is not German, but has merely recelv 
|its language therefrom. As ards habits, ideas, 
character, the Prussian snen ten remained different 
| from the German race, and this makes it permissit) 
'to consider’ Germany as the vassal of Prussia. [Be 
| German, according to our author, has always been 
| dominated, and is so now by the Prussian race. . 
| De Quatrefages married an Alsatian lady who was 
| worthy companion of a part of his life. ‘No — 
heart bled more freely than his in remembrance of 
lost provinces. He considered Alsace as 4 _ 
|fatherland. During the two sieges of Paris, the _ 
| patriot remained at the museum ever ready to de 
the collections to which he was so much attached. 
the end of our disasters, he experienced the — 
sorrow. The wound never completely healed, and ited 
so deep that, despite the remembrances that 0! 
him with Alsace, he no longer had any desire to 
thither. all the 
The extent of De Quatrefages’ researches ID & 
domains of science obtained for him the greatest h — 
He was a member of the Academy of Medicine, 


the National Society of Agriculture of Francs, - 








ber of the Royal Society of London and of t 
Society of Naturalists of Moscow, and com 
the Legion of Honor. 
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~The multiple labors of this celebrated naturalist 

er prevented him from devoting, at all times, and 
new ses, all his effects and all his facul- 


-jrcuuistanc 
te oe good of seience. He presided over the Geo- 
phical Society, attaching a great importance to the 
ere of the exploration of the globe and to the new 
f formation that civilization obtains therefrom; he 
- scientific societies and took part in universal 
itions and scientific congresses ; and he was ob- 
a) everywhere where study was to be encouraged, 
and everywhere where he could render aid to indus- 
trious youth with his solicitude and advice. 

De Quatrefages was one of the finest figures of our 
time. His character was full of dignity and nobility. 
He was affable and kindly in his disposition and ex- 
tremely courteous, As Was 50 well said by Mr. Alp- 
honse Milne-Edwards on the day of his obsequies, he 
inherited from his ancestors an upright and loyal mind, 
and a great disinterestedness, and a simplicity of man- 
ners that is daily becoming more rare. : 

All those who knew him appreciated the elevation of 
his ideas at its just value, and were charmed with his 

nature. In his scientific career he had to main- 
tain scientific contests with some of the greatest men of 
our time, such as Agassiz and Darwin, but his adver- 


|late Prof. De Morgan, Dr. Hirst, and Prof, Foster, be- 


|coming, in the third year of his college course, assistant 
|to the latter two. After gaining the Andrews prize 
and the Andrews scholarship for pure and os 
| mathematics, in addition to many minor prizes, at- 
| tention was turned to India, from some ten students at 
'the college coming to him to be prepared for the 
second examination for the Indian Government Tele- 
graph Service. And after passing, with honors, the 
first B.A. examination at the London University, he 
entered the Indian Telegraph Service in 1867. 

Coming out far above all the other candidates at 
the entrance examination, he was sent by the Secre- 
tary of State for India to study with Sir William 
Thomson in Glasgow, and on the result of the second 
exalmination in 1868 he was awarded a scholarship, with 
leave to stay in Europe on full pay to continue his 
electrical studies. 

Proceeding ultimately to India, he was appointed 
assistant to the late Mr. Schwendler, the electrical 
superintendent of the Indian Government Telegraph 
Department, and was engaged in introducing through- 
out the whole of British India a complete system of 
immediately determining the position of a fault by 
testing from the end of a telegraph line. In spite of 





saries had the esteem for him that his convictions | the vast lengths of many of the Indian telegraph lines, 
merited. The great om philosopher was pleased | on which there are no intermediate telegraph offices to 


to say that he would rather be criticised by De Quatre- 
fages than be praised by many others. Chis was a fine 
compliment to come from the mouth. of Darwie. 
De Quatrefages, in fact, always defended the theory of 
the unity of the human species. He was a spiritualist 
who drew his opinions from the highest reasons. 

De Quatrefages had, to the highest degree, a respect 
for the truth, and as a defense of his work was being 


made in a reunion in his honor, he answered : “ There ; 


is one of the encomiums that I accept without restric- 
tion, because Iam conscious of having merited it, and 
that is to have always passionately loved the truth and 
to have constantly sought it in the scientific way, that 


Is to Say, in taking experiment and observation as«any 
sole guides.” 

In conclusion, let us recall that fine remark of our 
Savant, who was both a philosopher and a thinker: 
_Seience should make the intelligence broader and 
bring the mind and heart in closer contact.” Faithful 
to thisnoble motto, De Quatrefages was ever ready to 
sacrifice everything when it was a question of defend- 


ing what he considered to be true and good.— La 
Nature. 





WILLIAM EDWARD AYRTON, F.RS. 


1a ROP W. E. Ayrton, born in 1847, is the son of the 
ate Mr. E. N. Ayrton, a barrister, whose extremely re- 
served and somewhat repellent manner prevented 
his taking the position as a public man for which 
fart eable talents so well qualified him.” For, as 
ioe er stated in a long memoir from the pen of a 
eader at the equity bar, which appeared in the public 
— at the time of Mr. EK. N. Ayrton’s death, “ He 
asin every way a remarkable man. .... Few 
men knew more than he did, or more thoroughly what 
po a He was an accomplished linguist and a 
aan olar, while he was none the less a master in 
few 2 Cepartments of science, and was surpassed by 

gy awyer.” 
x. = jAyrton’s earliest recollection is that of hearing 
ticular | erent languages spoken at home, one par- 
ticular Faery only being always used on each par- 
unusual vot the week. ut the only result of these 
. eflorts that were made to give the child a 
a 7 eae languages was to develop a fondness for 
lad felt “tics and science ; so that while later on the 
& moral obligation to win classical prizes at 


fe 
rent he grew to detest the study of language, and 
probles absorb himself in the solution of geometrical 
chant ms, and in the carrying out of optical and me- 
—e aeete for a mimic th 


C eater. 
pent five vears at University College School, 


be called on in case of a breakdown, the method of de- 
termining the position of faults by electrical testing 
from the end of the line was quite unused. Hence its 
introduction led to a great reduction in the average 
time of transit of a message, a result of great pecuniary 


all messages sent between places east and west of 
India along the Eastern ———> eables, which had 
then just been laid, must be sent by land between 
Bombay and Madras, and that the submarine cable 
that the Eastern company had arranged to lay round 





DR. W. E. 








India from Bombay to Madras was unnecessary, and 
must not be laid. And as the company based their 





AYRTON. 


appeal to the House of Commons against this decision 
on the bad working of the Indian iand lines, it was of 
vital importance to the government that they should 
be rapidly improved. 

After having been made acting electrical superin- 
tendent, and appointed to take charge of the telegraph 
offices at Bombay and Calcutta, to enable him to aid 
in effecting these improvements, Mr. Ayrton returned 
in 1872 on leave to England, and was employed by the 
India Office on special duty in connection with the 
testing of insulators ; for he had shown that the great 
leakage on some of the long Indian lines was due to 
the fact that a small percentage of the insulators were 
electrically porous in damp weather, although ap- 
parently quite free from flaws, even when examined 
with a microscope. He was also employed by Sir Wil- 
liam Thomson and the late Prof. Fleeming Jenkin in 
the electrical testing of the Atlantic cable, then being 


importance. For the Indian government decided that | 


eal College out of a scheme for a mere trades school, 
he was in 1884 genomes Professor of Applied Physics 
at the City and Guilds of London Central Institution. 
In 1881 he was elected a Fellow of the Royal Society, 
and in 1889 a member of Council; while the Royal 
Society is represented by him on the Council of Almo- 
ners of Christ's Hospital, and on the Board of Gov- 
ernors of the Imperial Institute. He has been a secre- 
tary of the mathematical and physical section, and is 
now a member of the council of the British Associa- 
tion ; has served as juror on various exhibitions; was 
a member of the commission to the Frankfort Exhibi- 
tion of last year; and is a member of the Committee of 
txperts at the Crystal Palace Exhibition. Lastly, the 
Physical Society and the Institution of Electrical En- 
gineers have now, for the first time, the same president 
—Professor Ayrton. 

Dr. Wormell and he are joint editors of Messrs. Cas- 

sell’s ‘*‘ Manuals of Technology,” and one of the series, 
‘** Practical Electricity,” already in its sixth edition, is 
from his pen, while, with Prof. Perry and others, he 
has published over one hundred papers in the 7'runs- 
actions and Proceedings of the Roval Society, the 
Physical Society, the Institution of Electrical Engi- 
neers, ete., as well as contributing numerous aattales 
to the technical and the general press. His lecture on 
the “ Electric Transmission of Power,” given at the 
ayoeen of the British Association at Bath in 1888, was 
so much appreciated that, at the request of the town, 
this lecture was repeated to an audience of some 3,000, 
the first time in the history of the association that one 
| of their lectures has been repeated. 
For several years the Journal of the Society of Tele- 
| graph Engineers was edited by him; and the present 
| prosperous position of this society took its start when, 
| on his becoming the chairman of the editing comuit- 
| tee in 1878, he raised a loan of some eight hundred 
| pounds to pay off the printer’s debt and to enable the 
winting of the Journal to be placed on an economical 
asis. 

Prof. Ayrton has been twice married. His first wife 
was Miss Chaplin, one of “the seven against Edin- 
burgh,” who, having been induced to spend several 
years at the university of that town, where they beat 
the men students on their own ground, were not al- 
lowed to take a degree, it being found out at the last 
moment that women students were contrary to the 
charter. She subsequently graduated as Doctor of 
Medicine in Paris, published numerous articles on 
| Japan in the Scotsman and elsewhere, as well as a 
book on “ Child Life in Japan,” drawing many of the 
| illustrations herself with the Japanese brush. But the 
gee exertion connected with her medical and literary 
ife, combined with the efforts she made throughout to 
improve the education and professional status of 
women, proved too much for her strength, for she 
died in 1883 at the early age of 36, leaving several un- 
published manuscripts. Miss Marks, a certificated 
student of Girton Coilege, Cambridge, and now a 
member of its executive committee, the friend of 
**George Eliot” and of the late Madame Bodichon, was 
married to Prof. Ayrton in 1885. The character of 
“Mirah” in “Daniel Deronda” is, we understand, 
drawn from Mrs. Ayrton ; but the novelist has doubt- 
less invented many of the surroundings to heighten the 
dramatic effect. 

Among the numerous researches of a purely scientific 
character which have formed, together with more 
practical matters, the subject of nearly a hundred 
papers before the Royal Society, Physical Society 
and the Institution of which he is the newly elected 

resident, may be mentioned his investigations with 

rof. Perry on the specifie inductive capacity of gases, 
the contact theory of voltaic action, and a determina- 
tion of » ; while as an inventor his name, associated 
with that of Prof. Perry, is known all over the world 
in connection with direct-reading electrical measuring 
instruments. The pioneering labors in instrument 
making, the design of motors, and the development of 
the Telpher system at a time when electrical engineer- 
ing was in its earliest infancy, are apt to be overlooked, 
because they do not occupy a prominent position in 
modern work; but the Ayrton and Perry ammeters 
and voltmeters were invaluable, even in their crudest 
form, and hundreds of the oldest type are in daily use 
at the present time. The electric meter, of which 
larger numbers than any other are at work in this 
country, and which was independently invented by 
| Dr. Aron, was patented by Profs. Ayrton and Perry in 
1881. Differential gear was designed, but the patent 
was abandoned, partly because none were ever sold, 
jand partly because it seemed foolish to have to 
wind up a clock when a motor can be turned by a 
current. The patent contained a claim describing the 
principle of the meter which was subsequently invent- 
ed by Prof. Elihu Thomson. The winding of volt- 
meters, the construction of the secohmmeter and the 
hot wire instruments are branches of the same sub- 
ject which have more recently received Prof. Ayrton’s 
attention. Busily occupied himself, he succeeds in 
living more than one life by imparting to his as- 
sistants and to his advanced students a zeal for re- 
search by setting them to work on such important sub- 
ects as the working efficiency of secondary cells, and 

y presenting to the scientific world the result of their 
investigations.— The Electrician, London. 














constructed for the Great Western Telegraph Com- 
pany at Millwall, and subsequently he was placed in 
charge of the cable testing department at Mitcham on 
their behalf. 

On the establishment of the Japanese Imperial Col- 
lege of Engineering in 1873, the largest English-speak- 


HUMPHRY DAVY. 
In the course of an interesting history of the Royal 
Institution, given in Engineering, the following notice 
of the early lectures of Davy is presented : 





ing technical university of that day, he was offered the 
professorships of physics and telegraphy, which he | 
1eld until 1878, carrying out a number of experimental | 
investigations with Prof. Perry, who had charge of the | 
department of mechanics. The Be ty laboratories | 
at this college, constructed from A *s designs, 
were fully described and illustrated in the Buélder in 
—— at that period among the finest in the 
world. 

On Prof. Ayrton’s return to England, he was for 
some time adviser to the firm of Messrs. Latimer, 
Clark, Muirhead & Co., whom he left to take in hand 
the work of the City and Guilds of London Institute, 
the rapid growth of which is sketched in his ina 
address recently delivered to the Institution of Electri- 
cal Engineers. 





studied 


from 1864 to 1867 at the college under the 








Having assisted in developing the Finsbury Techni- 





The 16th of February, 1801, was a memorable date in 
the history of the Royal Institution, for it was on that 
day that a meeting of the managers was held at which 
the following resolution was passed: ‘That Mr. 
Humphry Davy be engaged in the service of the 
Royal Institution in the capacities of assistant lecturer 
on chemistry, director of the laboratory. and assistant 
editor of the journals of the Institution; that he be 
allowed to occupy @ room in the house, and be fur- 
nished with coals and candles ; and that he be paid a 
salary of 100 guineas per annum.” 

On the 11th of the next month (March, 1801) Davy 
took possession of his room and his situation, and thus 
commenced the connection between the Royal Institu- 
tion of Great Britain and that great genius and dis- 
coverer—a connection which lasted for twenty-eight 
years and terminated only with his death, It is true 
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he resigned bis professorship in April, 1813, bat he wes | 
then elected honorary professor of chemistry, which | 
position he oceupied for the rest of his life. 
At the time of Davy's appointment to a professor 
ship in the Royal! Institution, it was decided to divide 
the office which had been held by Dr. Garnett into two | 
professorships, namely, a chair of chemistry, which 
was given to Davy, and a professorship of natural 
philosophy, to which was attached the editorship of 
the journals and the superintendence of the house, 
with a salary of £300 per annum and rooms. This| 
office was, in July, 1801—that is, four months after 
Davy’s appointment—conferred on Dr. Thomas Young, 
the great physicist and experimenter, to whose optical 
researches is due the splendid verification of the undu- 
latory theory of light first propounded by Huygens 
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scientific, the practical and the theoretical, blue stock- 
ings and women of fashion, the old and the young, all 
crowded — eagerly crowded the lecture room. His 


| 


commanded in his search for the new world, starti, j 
from Huelvas on the 3d of August, 1492, ig 
We know that these vessels were called cary 


youth, his simplicity, his natural eloquence, his chemi-' but the result of the latest researches has taught ys 


eal knowledge, his happy illustrations and well 
ducted experiments, excited unusual attention and 
unboundec re pone Compliments, invitations, and 
presents were showered upon him in abundance from 
all quarters ; his society was courted by all, and all ap- 
peared proud of his ee 

A greater lover of Nature in all her as 
Humphry Davy never lived, 
ever lived a greater expounder of her mysteries. He 
was a close but remarkably rapid observer, and his ac- 
curacy was, for that reason, all the more remarkable. 
His at popularity arose from his simple style, his 





ts than | data that the writings of the admiral 
and we doubt if there | log book), the sketches made upon his published jy, 





con- | that this term was applied to no Particular class of 


vessels. The Spaniards used the word carabey 
borrowed from the Francie language and derived rom 
the Greek word karati, to designate ships very Unlike 
one another in construction and sails. " 
The investigaticns have brought together aj the 
‘especially hig 


by his pilot, Juan de la Cosa, and the ancient pyp i- 
eations on this subject, were capable of furnishing 
and they have given Rafael Manleon, the marine 
painter, the means of making an aquarelle represens. 


and Hooke, and which received such warm support exquisitely clear exposition of the truths of the natu- | ing Columbus’ three ships, such as we are aut or ized 
from Euler at a time when the Newtonian or emission | ral world, and his extraordinary eloquence, interspersed | by the serious character of these researches, to figure 


theory was almost universally accepted. It must not, 
however, be forgotten that Augustin Fresnel furnished 
a verification of the wave theory of light in an inde- 
pendent but similar line of research, and but a short 
time after the publication of those of Thomas Young. 
We must now return to Davy. When he was first 
appointed to the post of assistant lecturer on chem- 
istry he was only twenty-three years of age, but looked 
still younger, and it is a curious fact as recorded by 
Dr. Paris * that “the first impression produced on 
Count Rumford by Davy’s personal appearance was 
highly unfavorable to the young philosopher, and he 
expressed to Mr. Underwood his great regret at having 
been influenced by the ardor with which his suit had 
been urged, and he actually would not allow him to} 
lecture in the theater until he had given a specimen of | 
his abilities in the smaller lecture room. His first lec-| 
ture, however, entirely removed every prejudice which | 
had been formed ; and at its conclusion the count em 








phatieally exclaimed: ‘Let him command any ar- 
rangements which the Institution ean afford.’ He 
was, accordingly, on the verv next day, promoted to 


the great theater.” 
Davy’s first lecture was delivered at the Royal Insti- 
tution on April 25, 1801, and was the first of a course 


on “The New Branch of hang weg owl the Galvanic 
Phenomena.” Inthat lecture he began with a short 


history of the science of galvanism, and described all 
the then new methods of obtaining a voltaic or, as it 
was then called, a galvanic current. He repeated some 
of Galvani’s electro-physiological experiments, and he 
demonstrated a fact which he had diseovered himself, 
that the electrodes in a voltaic couple may be of one 
and the same metal, provided more than one solution 
be interposed between the plates. The reception of 
this lecture was enthusiastic in the extreme, and it will 
be of especial interest in this place to quote from the 
account given of it at the time by the only recognized 
official scientific record of the period. The following 
is from the Philosophie al Magazine for April, 1801 . 

“We have to notice a course of lectures just com- 
menced at the Royal Institute of Great Britain on a 
new branch of philosophy. We mean the galvanie phe- 
nomena. On this interesting branch Mr. Davy (late of 
Bristol) gave the first lecture on April 25. He began 
with the history of galvanism, detailed the successive 
discoveries, and described the different methods of ac- 
cumulating galvanic influence. Potential plates of 
different metals, and the effect of their lying together 
in contact with water and air, were exhibited. Air is 
absolutely necessary to the oxidatory process. He ob- 
served that it was difficult to prove that hydrogen was 
given out in the decomposition of water in this way 
and that it seemed rather probable that alkali was 
formed. He showed the effects of galvanism on the 
legs of frogs, and exhibited some interesting experi- 
ments on the galvanie effects on the solution of metals 
in acids. 

“By some recent experiments of this ingenious 
chemist, it appears that with one kind of metal only, 
more powerful effects nav be produced than with two, 
as heretofore emploved ; but in this case there must be 
more than one liquid interposed between the plates. 
Mr. Davy states that copper, for example, and disks of 
cloth or pasteboard moistened with diluted nitrous acid, 
and solutions of muriate of soda and sulphuret of pot- 
ash (and arranged in the order in which we have named 
them, viz., copper, nitrous acid, muriate of soda, sul- 
phuret of potash, copper, nitrous acid, ete.), give much 
more sensible shocks than the pile as at first constructed. 

“Sir Joseph Banks, Count Rumford, and other dis- 
tinguished philosophers, were present. The audience 
were highly gratified, and testified their satisfaction by 
general applause. Mr. Davy, who appears to be very 
young, acquitted himself admirably well; from the 
sparkling intelligence of his eye, his animated manner, 
and the tout ensemble, we have no doubt of his attain- 
ing a distinguished eminence.” + | 

The year 1802 must be taken as the beginning of 
Davy’s most brilliant career. It was on the 2ist of | 
January of that year that he commenced a course of! 
lectures that stamped him as an orator, an original | 
thinker, and a demonstrator, and each of the very 
highest order. The syllabus of this course was issued 
from the Royal Institution press on the 5th of January, 
and from it we extract the following arrangement of 
the subjects treated 





I. The Chemistry of Ponderable Substances. 

Il. The Chemistry of Imponderable Substances. 
(1) Of Heat or Calorie, (2) of Light, (3) of the 
Electric Influences, (4) of Galvanism. 

III. The Chemistry of the Arts. (1) Of Agriculture, 
(2) of Tanning, (3) of Bleaching, (4) of Dye- 
ing, (5) of Metallurgy, (6) of the Manufacture | 
of Glass and Porcelain, (7) of the Prepara- | 
tion of Food and Drink, (8) of the Manage- 
mene of Light and Heat Artificially Pro- 
duced. 





The public enthusiasm with which these lectures 
were received is best told in the words of his friend, 
Samuel Purkis, who, in a letter to Dr. Paris, thus de-' 
scribes what he had seen himself : 

“ The sensation caused by his first course of lectures 
at the Institute, and the enthusiastie admiration which 
they obtained, is at this period scarcely to be imagined. 
Men of the first rank amd talent—the literary and the 


*~ The Life of Sir Humphry Davy, Bart., LL. D.. late President of the 
Royal Society,” ete., by John Ayrton Paris, M.D., F.R.S., 2 vola., 8vo, 


London, 1831. | 


+ Philosophical Magazine, No, %, vol. tx., p. 281. London, 1801, 




















Fie. 2—FACSIMILE OF DRAWINGS OF SHIPS | good speed for vessels sailing as consorts. 


OF THE FIFTEENTH CENTURY PUB- 
LISHED ON THE MAPS OF JUAN DE LA 
COSA, 


with sublime, poetic imagery, in regard to which Samuel 
Taylor Coleridge (who was a constant attendant at his 
lectures) said to a friend: “I attend Davy’s lectures 
to increase my stock of metaphors.” But the reputa- 
tion of Davy as a man of science has long outlived his 
popularity, and his discoveries must ever remain con- 
a landmarks in the history of physical science. 
His fame as a philosopher illustrates in a remarkable 
degree the words of Wordsworth— 


: . . . “to the solid ground 
Of Nature trusts the mind that builds for aye.” 





SQUADRON OF CHRISTOPHER 
COLUMBUS. 


AT a time when preparations are making in Europe 
and Ameriea to celebrate with brilliancy the fourth 


THE 


centenary of the diseovery of the new world, every- | and the others a castle. 





them to ourselves (Fig. 1). 

The three ships were named the Santa Maria, th 
Nina and the Pinta. The first of these had the folloy. 
ing dimensions: Length of keel, 62 ft.; between 

ndiculars, 75 ft.; greatest width, 28 ft.; depth, ig 
t.; burden, from 120 to 130 tons. As the crew never 
exceeded ninety men, the ship was capable of carrying 
quite a large supply of food and water. The admiral, 


jlog mentions that his pinnace was 30 ft. in length, byt 


the same document speaks only superticially of the 
armament. It mentions, for example, that on the 26¢) 
of December the admiral fired wna lomburda y wna es. 
pingarda, The latter of these arms is well known 
the former was a gun of small caliber that originated 
in Lombar: y. 

The suit of sails of the Santa Maria was that of , 
small three-masted vessel, with five sails only : a jib, 
foresail, mainsail, topsail, anda lateen. The mainmast 
was provided with a top, which the sketch represents 
as round and basket shaped, and which was capable of 
affording shelter to firers of grenades (Fig. 2). The 
general form of the hull was that of the round ships 
of the period. There wasa large poop and a small 
forecastle. The freeboard was very low amidships, 
and the deck was here open. The pinnace could not 
be taken aboard, so Mr. Manleon has represent. it in 
tow of the ship under sail. 

The nautical qualities of the Santa Maria were excel- 
lent, as the admiral’s log proves: ** This ship behaved 
very well in bad weather, and had the speed of a good 
sailer.” The same was the case with the two other 
ships, and the log often mentions a speed of 15 Italian 
miles an hour, equivalent to 11 nautical miles—a very 
The Revue 


| Autrichienne cites, moreover, as an example of the 
| high speed reached by the ships of this epoch, a jour- 


}not to. be wondered at. 





ney of 600 Italian miles made in 36 hours by a caravel 
commanded by Vincente Lago, which visited in succes- 
sion the Canaries, Madeira, Porto Santo, and Gambia 
in 1444. 

The dimensions of the two other ships commanded 
by Columbus are not indicated. The sketches and the 
picture represent them as much smaller, and this is 
The Victoria, celebrated for 
having made the tour of the world for the first time, 
had a capacity of but 85 tons. 

The Nina resembled the Santa Maria. The Pinta 
earried lateen sails on her three masts, at least at the 
beginning of the voyage; but the admiral’s log tells us 
that at the first stop (at the Canaries) this set of sails 
was replaced by square ones, in order that the ship 
might placed in the same conditions as the two 
others. 

These three ships, sailing as consorts, flew the flag of 
Castile at the mainmast and that of the admiral at 
the mizzen. The first was divided into four squares, 
two red and two white. The latter each bore a lion 
These were the arms of Cas 


thing relating to Christopher Columbus and _ his | tile. These of Aragon were excluded by the orders of 
memorable vere assumes a great interest and has a | Queen Isabella, the government of that country having 
t 


right to attract the attention of the public. 


We pro-| refused to participate in the expenses of the expedition. 


pose to make known to-day some studies that have re- |The admiral’s flag was a white pennant with a green 
cently been made on the littl vessels, the caravels, by | cross between two crowned letters F and I—the initials 
means of which one of the greatest navigators ever | of the names of Ferdinand and Isabella, who had given 


known discovered the new continent. 


| these arms to Columbus. 


A cross was painted on the 


The Revue Maritime Autrichienne, of Pola, has re-| sails of the ships, according to the custom adopted by 
cently published a very interesting article giving the | the Spanish and Portuguese in order to distinguish 
result of all the investigations that have lately been | their vessels from those of the infidels. 


made, particularly in Spain, for the purpose of ascer- 


taining what was the exact type and maritime valne of | article in the Rerue Maritime of Pola. 


Such is a summary of the data furnished by the 
We reproduce 


the three ships that the illustrious admiral of Castile | in Fig. 2 the sketches of the ships made by Juan dela 
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a C bus’ pilot. These, as we have already said, 
Coss, Colmapon the maps published at that epoch. 
The ish us with data of great interest as to the 
caiery of the discovery of the new world. : 

There still exists in the museum of Madrid another 
ieture of the first voyage of Christopher Columbus. 
ft is due to the artist Brugada, and represents the | 
admiral’s fleet coming into sight of San Salvador on 
the 12th of October, 1492. The aspect of the ships is 
analogous to that of our figures.—La Nature. 


THE HUMAN TARGET. 





JAPANESE jugglers, as well known, are possessed of | 
yery extraordinary skill. A few years ago, two of them | 
performed the following feat, which required a wonder- 





mC Massa 





side scenes, where the sound of its fall is deadened by 
In both of 
these two methods, it is for the human target to press 
the spring of the knife that he wishes to make cages 
at just the precise moment, in order that the click of 
the expanding spring may be taken by the spectators 


some such material as a piece of carpet. 


for the sound of the knife sticking into the wood. 


This trick, when well executed, has often deceived 


the shrewdest spectators, and that too with so much 


the more facility in that many had seen the true de- 
visers perform in the middle of a circus, where it was 
impossible to conceal the knife, since it could be fol- 
lowed by the eye in its travel from the hand of the 


—_ to the point where it penetrated the board. 
To 


be precise, and to omit no information, let us say 


round and round until the twirling chain assumed a 
nearly horizontal line. The feat was repeated with the 
weight doubled, and as the performer, with both hands 
to his hips, and using every sinew in his frame, swirled 
round and round, the audience wondered with anxiety 
what would happen if one of the links should happen 
to fly asunder. 
The most remarkable feat, however, which Sullivan 
rformed was the lifting of an elephant by his teeth. 
t was a * baby,” itis true, but it weighed 16 cwt., and 
was lifted a clear three inches from the ground, its 
whole weight pendent from the jaw of the man above. 
Sullivan was not successful in an attempt to break a 
chain with his arm, having injured this b the pre- 
vious night. He succeeded, however, in proving that 


in conclusion that there exist boards in which the free- | his prowess was not entirely confined to feats with his 





JAPANESE KNIFE THROWING EXECUTED BY MEANS OF A MECHANICAL DEVICE. 
2, DETAILS OF THE MECHANISM THAT CAUSES THE KNIFE TO APPEAR. 


ful dexterity. One of them stood, with arms extended, | 
in front of a thick board placed vertically, and the! 
other, armed with a number of wide-bladed knives, 

stationed himself at a distance of about six yards from 

the board, and from thence threw the knives with a sure 

hand and stuck one of them in the board just above the 

head of the target, two of them very close to the right 

and left of the neck, and others around the arms; ina 

word, he outlined the form of his companion with the 

knives stuck very deeply into the board. This per-| 
formance met with extraordinary success, and an effort | 
was at once made to reproduce it; but, as such dex-| 
terity is not possessed by everybody, and as, in addition, | 
the operation is dangerous, the following substitute | 
was devised by Mr. Voisin for the use of prestidigita- | 
tors. 

The board that is employed in this case, instead of 
being, as in the genuine performance, a simple one, is a 
— of cabinet work containing a true mechanism. 

he place which the human target will occupy on this 
board is carefully marked, and the knives that are to 
be stuck into the board in succession around such 
place are contained in the cabinet work, which, at first 
sight and at a short distance, seems te be absolutely 
without preparation. 

Each of these knives is fixed by its point upon a 
pivot. In addition, it is controlled by a spring, and is 
concealed within the board by a very finely adjusted 
double-valved window, which, at the proper moment, 
opens and allows it to appear, and then closes. The 
spring causes the knife to fall or rise according to the 
place that the latter isto occupy. No. 2 of the aceom- 
panying figure shows the window opening to allow of 
the fall of the knife, which will appear as if stuck into 
the board just above the instep. In each of the valves 
the angles that meet each other are cut slopingly either 
at the top or bottom, according as the knife is to fall 
or rise, in order to make space for the blade when the 
valves are closed. Before the exit of the knife, the 
incision is closed with modeling wax of the color of 
wood. In our engraving the incision is at the bottom. 

Naturally, the knives are concealed in the board in 
such a way that on making their exit the field shall be 
free, and that they shall not come into contact with the 
limbs of the target. Each of these knives, with its 
window, forms a distinct apparatus which is controlled 
by a rod that ends at the edge of the board just at the 
place where the fingers of the human target can reach 
them. It is he who, by pressing upon the ends of the} 
rods, as if upon the keys of a piano, causes the blades | 
to come out of their place of concealment one after | 
saatier, and appear as if they had just stuck into the 
board. The sound made by the spring in expanding 
and the sudden appearance of the knife, combined 
With the motion of the person throwing it, affords a 
complete illusion. Let us add that each knife mounted 
on & pivot at its point, as we have explained, may be 
easily disengaged from its axis when, after the opera- 
Yon, the person who threw the knives makes believe | 
pull them out by force from the wood in which they | 
Seem to be inserted. P 
a rf yp having been invented, it became neces- 
a oe nd a method of throwing the knives in such a 
ede © cause them to eg To this effect, the 

ard is placed on one side of the stage near the side 
ne the person who throws the knives stations 
tide + oe the other side of the stage near the opposite 

rat nen, onl he can therefore act in two ways, viz.: 
md mage his arms to take aim, he can, at the 
ok of ey throw the knife between the side scenes 

‘aoa " hile he takes a step forward. The knife 

the deai to be thrown thus disappears completely at 

tee the fneh moment, but, since the spectators do not 
ferable t of the blade traversing the stage, it is pre- 

A genuine employ the second method. This consists in 

to : throwing of the knife, but in sueh a way as 

“ause it to pass by the beastend fall between the 











| ing 12 stones. 


ing of the knives is effected by the pulling of a thread 
held in the side scenes by a third party. This process 


has the advantage that there is no danger of the spec- | 
tators seeing the manipulation of the rods; but, on! 


another hand, it has its inconveniences, viz.: In a place 
where a communication cannot be established between 
the invisible confederate and the mechanical board (in 
a parlor, for example), the use of it is impossible, and it 
is necessary to employ the other method. —La Nature. 


LIFTING AN ELEPHANT. 


THE new-comer at the Royal Aquarium, of the name | 


of Sullivan, is a wiry-looking Irish-American, thirty 
years of age, standing 5 ft. 84 in. in height and weigh- 
In one sense he is a puzzle, for his ap- 
pearance presents [little that is abnormal in the way of 
muscular development, and his biceps are neither very 
large nor wonderfully rigid. It isin bis neck and jaw 
that his strength chiefly lies, and the majority of the 
feats he recently performed at a “‘ private view ” were 
such as brought this peculiarity into special promi- 
nence. Fasteninga chain to a 56 lb. weight, the other 
end being gripped between his teeth, he swung himself 


| teeth, by lifting a barrel of water, weighing 5 ewt., with 
the middle finger of his right hand.—Daily Graphic. 


EXAMINATION OF INKS.* 
By Osw. ScHLUTTIG and G, 8. NEUMANN, 


/A. Inks of Class I. Prepared with Iron and G@alls. 
| Preliminary Test.—The bottle is opened carefully 
without shaking, 15 to 2c. ¢c. of ink are drawn out 
| with a pipette, the bottle being immediately closed 
|again with a cork, air-tight, but so that it can be after- 
| ward uncorked again without shaking. The bottle is 
| then left standing quietly for three days at a tempera- 
| ture of 15». 
| Meantime a type is prepared of the same color as the 
ink under examination. A normal ink is first ob- 
|tained as follows: 23°4 grms. tannin and 77 grins. 
erystalline gallae acid are dissolved in hot water at 50’, 
and to this solution, diluted as far as convenient, there 
is added a solution of 10 grms. gum arabic, and further 
10 grms. of “ officinal ” hydrochloric acid (containing 2°5 
grms. HC), a solution of 30 grms. ferrous sulphate, 
|and 1 grm. carbolic acid. 

The whole is well mixed and diluted to 1 liter; it is 
| then allowed to stand for at least four days at 10—15°, 
| when the clear solution is drawn off from the slight de- 

posit formed. Filtration through paper is to be 
avoided as much as possible in the examination of inks. 
If it is unavoidable, a fine filter paper must be used 
which will absorb merely a trace of tannin. This 
normal ink is then brought to the exact tone of the 
ink in question by the addition of suitable coloring 
matters, using as a standard the 15 c. c. first taken 


out of the bottle. 


The colors used by the authors were : 

Biue—Bayrisch blue D.8.F. of the Berlin Company 
for aniline colors. 

Red—Nacarat 8 from the same works. 
" ~ “prio green V.B.8.Po. of K. Oehler, of Offen- 

ach, 

Brown—Chestnut brown from the same works. 

For instance, we may obtain a type of medium in- 
tensity with : 


Blue. Green, Red, Black. 
22grm.  1°0 _— sl Blue. 
_ 2°5 — 0°5 | Green. 
_ iia 25 — { Red. 
ais —_ — 3°5) Brown, per liter. 


By increasing or diminishing the additions of color- 
ing matters and by combining these various types, all 
required shades may be obtained. 

After three days the bottle is carefully uncorked, and 
without shaking fully 50 ¢. e. are taken out of the mid- 
dle of the liquid with a pipette and filtered through a 
small folded filter of the finest white filter paper, tak- 
ing care that the filtrate does not come in contact with 
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the oxygen of the air more than necessary. Of the! when burnt with its own volume of ox gen, gives 


filtrate we take exactly 25 c. c. to test its permanence 

in glass. 5c. c. are let flow into a clean and dry bot- | 
tle holding 500 ¢. c, It should be of a cylindrical form, | 
185 mm. high and 72mm. in diameter, with a flat bot- | 
tom. The bottle is loosely covered with a cap of filter | 
paper to exclude dust. The bottle, in whieh the liquid | 
stands at the depth of about 12 mm., is allowed to 

stand for several days at the ordinary temperature of a 

dwelling room, is free from ammonia and acid and in 

diffused light, and is observed. If the bottle is raised 

up in the hand, shaking must be avoided, as it might 
cause any film or senm formed on the surface of the 

liquid to sink to the bottom and be mistaken for a sedi- | 
ment, If at the end of fourteen days any separation 
takes place, whether on the surface, on the sides of the 
bottle, or at the bottom, the ink is to be pronounced 
unsatisfactory from want of permanence. 

The type prepared from pure materials remained 
when submitted to this test three weeks entirely un 
altered ; there then was formed on the surface of the 
liquid a film which, even after the lapse of six weeks, 
was but insignificant. At the beginning of the fourth 
week a few small points like spots were to be seen at 
the bottom. 

Test for Darkening on Paper. 

For this purpose there are used the 15—20 ¢. ¢. of un 
filtered ink first taken out of the bottle. The test is 
executed with stripes of ink produced as follows : A 
piece of the best white writing paper is stretched 
tightly and smoothly in a frame placed at an angle of 
45°: O6 gem. of the ink in question is taken upina 
pipette 250 mm. in inner width and 250 mm. in length ; 
the mark is at 62 mm. from the lower end. The pipette 
is held perpendicularly to the paper, and the ink is 
allowed to flow out without air bubbles. There is thus | 
formed a stripe of ink about 6 mm. wide, and in length, 
in the author’s apparatus, 270 mm. Such stripes are 
made side by side with the ink in question and with the 
type both in their original state and after each has 
been diluted with an equa: volume of water, in each case 
three or four times alternately. The frame with the 
paper is left in its position until the ink has become com- 
pletely dry upon the paper. The paper is then taken off 
and left at the common temperature for eight days in air 
free from dust and acidity and in diffused light. This 
time is necessary for completing the process of oxida- 
tion of the ink. The stripes of undiluted ink are then 
especially used for judging of the fluidity, the penetra- 
tion, and the glutinousness, while those with the dilute 
ink serve merely to show the subsequent darkening. If 
it appears that the dilute ink has not darkened in eight 
days as much as the dilute type, the ink is pronounced 
unsatisfactory and no further trialis needed. If the 
stripes of ink have taken as dark a color as those of the 
type, the paper is cut into slips across the direction of 
the stripes so as to form bands of 3 cm. in width. One 
of them is steeped in distilled water, a second in aleohol 
at 85 per cent., anda third in aleohol at 50 per cent., 
and allowed to lie for two days. They are then taken 
out, dried at the common temperature, and the intens- 
ities of the residual stripes of the ink in question and 
of the type are compared. Ifthe ink is satisfactory, the 
stripes on all the three bands must be as dark as the 
corresponding stripes of the type. 


Examination of Fluidity, Penetration, and 
Adhesiveness. 

The fluidity of an ink is best judged by writing with 
it. It must also be considered that the point of com- 
mencement of the stripes obtained as above described 
has an oval expansion, aud the stripe is then nearly 
equally broad. In inks which flow from the pen too 
readily the beginning point is very broad and the stripe 
then narrows downward. 

Whether an ink strikes through the paper is seen by 
trial writing. 

For testing an ink for its adhesiveness it is necessary 
to write upon normal paper with the ink in question 
as well as with the type. The adhesiveness after dry 
ing is compared by the application of the hand or of a 
piece of paper. } 

(These tests are, of course, not applicable to inks | 
such as vanadium ink, chrome ink, ete.) 


THE STRUCTURE AND CHEMISTRY OF 
FLAMES 


By A. SMITHELLS and H 


THE authors have been engaged for twelve months 
in investigating the chemistry of flames produced by 
burning known hydrocarbons, and are still continuing 
the experiments. If a long glass tube be fitted over the | 
metal tube of a Bunsen burner so as to form a wider | 
continuation of it, and if the gas be carefully regulated, | 
it is possible to divide the flame into two cones, one of | 
which remains at the top of the tube and the other | 
oscillates inside the tube. By heating the glass tube 
at one point so as to increase at that point the rate of 
inflammation, it is possible to fix the oscillating inner 
cone—that is, to prevent its reascent. The same result 
is obtained by narrowing the bore of the glass tube at 
one point, so as to diminish the rate of inflammation, 
i. ¢., to prevent the deseent of the inner cone past that 
point, In this way the two cones can be kept any dis- 
tance apart for any length of time. This permits of 
the aspiration of the gases from the space bet ween the 
cones without any chance of admixture of outside air 
or of products of combustion from the upper cone. | 
The apparatus used by the authors is deseribed. The 
flames of liquid hydrocarbons were examined by charg 
ing air with the vapor of the liquid, and afterward 
mixing this vapor-charged air with more air in suitable 

proportions. The hydrocarbons examined were ethy 

on methane, pentane, heptane and benzine. The 
results obtained show that the products of combustion 
of the first cone are essentially CO H.O. CO 
and H,, and that the seeond cone is due to the 
combustion of the CO and H, with the external 
air. These results are in harmony with the con 

elusions of Blochmann, and with the work of 
Dalton on the explosion of methane afd ethylene | 
with oxygen in quantities insufficient for complete | 
combustion. The authors point out: (1) That, even 
in excess of oxygen, carbon turns preferentially to CO 
and not to CO, ; (2) that the heat of combustion of 
gaseous carbon to CO is probably greater than that of 
hydrogen to H,O; (3) that according to Dalton, CH,, 
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ducts represented in the equation CH, + O, = ob + 
H,O + i But as the two substances, CO and H,0, 
act upon one another, CO + H,.0.—”CO, + H,, the 
case is one of reversible change, and four products 
will result, viz., CO., H,O, CO, and H,. They have 
succeeded in dividing into two cones the flame pro-! 
duced by admixture of air with cyanogen ; the roducts 
of the inner cone were found to consist of 2 vols. of CoO} 
and 1 vol. of CO,.—Note on the structure of luminous | 
flames, by A. Smithells.. A brief summary of the) 
various views that have been held on this subject is | 
given. The author would describe a luminous flame as 
follows: (1) An outer sheath or mantle, with (2) an in- 
ner, bright blue portion, visible at the base of the 
flame—these two parts correspond respectively to the 
outer and inner flame cones of a Bunsen flame, and 
mark the region where the coal gas or candle gas is 
burning with a large quantity of air; (3) the yellow 
luminous part, where the heat of the parts (1) and (2) is 
decomposing hydrocarbons, setting free carbon which 
rapidly glows and burns ; (4) the dark inner region con- 
sisting of unburned gas.—Chemical Society Report— 
Nature. 


THE SCIENTIFIC AMERICAN 





$2.50 a Year. Single Copies, 25 cts. 


This is a Special Edition of the SctENTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large — pages, 
equal to about two hundred ordinary book pages, 
forming, practically, a large and splendid Magazine 
of Architecture, richly adorned with elegant plates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction, 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate building or improving homes, or 
erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds, etec., are illustrated. An extensive | 
Compendium of Manufacturers’ Armouncements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances | 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 


| 


A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warming, 
Lighting, Ventilation, and all branches of industry 
pertaining to the art of Building, is supplied free of 
charge, sent to any address. 

MUNN & CO., Publishers, 
361 Broadway, New York. 


THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, 


NOTES AND QUERIES. 


680 PAGES. PRICE $5. 








This splendid work contains a careful compilation 
of the most useful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the SCIENTIFIC AMERICAN Sete nearly half a cen- 
tury past; together with many valuable and import- 
ant additions. 

Over Twelve Thousand selected receipts are 
here collected ; nearly every branch of the useful arts 
being represented. It is by far the most comprehen- 
sive volume of the kind ever placed before the public. 

The work may be regerded as the product of the 
studies and practical experience of the ablest chemists 
and workers in all parts of the world; the information 
given being of the highest value, arranged and con- 
densed in concise form, convenient for ready use. 

Almost every inquiry that can be thought of, relat- 
ing to formule used in the various manufacturing 
industries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. How to make and prepare many 
different articles and goods are set forth. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of prac- 
tical value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the manufacture and sale of 
useful articles, will find in it hundreds of most excel- | 
lent suggestions. 


MUNN & CO., Publishers, 
361 Broadway, New York. 


| mation about Patents and how to procure them ; directions ¢ 


Be 


T= 


Scientific American Supplement, 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a Yeas. € 


- te 

Sent by mail, postage prepaid, to subscribers in 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPLEMENT, from the 
commencement, January 1, 1876, can be had, Price, 
10 cents each. 2 

All the back volumes of THE SUPPLEMENT can like 
wise be supplied. Two volumes are issued 
Price of each volume, $2.50 stitched in paper, or gam 
bound in stiff covers. 

COMBINED RATES.—One copy of SCIENTIFIC AwERE 
CAN and one copy of SCIENTIFIC AMERICAN Suppyy 
MENT, One year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, ang 
canvassers. 

MUNN & CO., Publishers, 
361 Broadway, New York, N, ¥, 


*- 


TABLE OF CONTENTS. 


PAGE 
TECTURE.—A Short History of Bridge Building.—By ¢ 
NNERS.—A continuation of this series of articles treating 
of arched bridges. with illustrations of the same from early days 
and different countries.—1s illustrations ir 


- BLOGRAPHY.—A. De Quatrefages.—The eminent zoologist of 
France lately deceased, thehistory of his work and notes of bis 
= — ST Pr nae on 

umphry Davy.—Notes of the professional career of the great 
English sclentist his history as a lecturer, and Samuel Taylor 
Coleridge’s tribute to his genius... . pie 
William Edward Ayrton, F.R.3.—The eminent electrician’s life 
and career, with notes of his works, with portrait.—1 illustration. tg 


Ill. CHEMIST RY.—Examination of Inks. By OsW. SCHLUTTIG and 
G, 3.NEUMANN —A technical method of examining ink for its 
standard of quality... a ons 

be Structure and Chemistry of Flames —By A. SMITHELLS 
and H. INGLE.—Some most interesting observations on the role 
of combustion as carried out in flames, with new and important 


1. ARCHI 
R. Ma 


conclusions. 


EDUCATION.—The Centra! School of Arts and Manufactures, 
aris.—A very interesting account of technica! education in Paria, 
The costumes and customs of the place and notes of the instruc. 
tion given and of the objects of the institation.—s illustrations... 1] 


v. ROR ANIC AL, ENGINEERING.—The Steamloop.—By Wat- 


TER (. KERR.—The return of condensed water to boilers by the 
steamloop.—Its theory and construction explained in full detail, 


Iv. 
EP 


with results of its action.—s illustrations... 
VI. MISCKELLANEOUS.—Lifting an Elephant.—An Irish Hercules 
of enormous strength, yet without abnormal muscular develop 
ment.— His feats in lifting an elephant with his teeth and other 
achievements.—3 illustrations ‘ sae oactebil 
The Human Target.—A method of executing the famous knife 
trick without any danger to the target.—One performer apparent- 
ly throwing knives into a board close to the person of the other 
performer without actually doing so.—1 illustration 


Vil. NAVAL ENGINEERING.—The Squadron of Christopher 
Columbus.— A most interesting account of the ship of the Colum 
bian era.—The high speed reached by them, and their size and rig. 
—2 illustrations. .... : 


VILL. TECHNOLOGY.—How Leather its Made, or“ From the Tan- 
nery to,the Dynamo.”—By CHARLES A. SCHIEREN.—/ » 
account of tanning and the manufacture of belting for useia 
driving dynamos ; ‘ evant 

Oils for Lighthouses and Lightships.—By EK. PRicE EDWARDS. 
—A London “Society of Arts” paper describing the progress of 
lighthouse illumination from the days of tallow candles, and the 
different lamps and oils, with their respective qualities as used 
from early times see . - 

Rubber Gathering in the Amazon Valley.—By Joseru O. KER- 
BEY.—How the South American India rubber is gathered.—How 
prepared for ex 


A New Gatalogne of Valuable Papers 


Contained in ScIENTIFIC AMERICAN SUPPLEMEST 
during the past ten years, sent free of charge to any 
address. MUNN & CO., 361 Broadway, New York. 


Useful Engineering Books 


Manufacturers, Agriculturists, Chemists, Engin 
Mechanics, Builders, men of leisure, and profe 
men, of all classes, need good books in the line of their 
respective callings. Our post office department permits 
the transmission of books through the mails at very 
small cost. A comprehensive catalogue of useful books 
by different authors, on more than fifty different sub 
jects, has recently been published, for free circulation, 
at the office of this paper. Subjects classified 
names of authors. Persons desiring a copy have only 
to ask for it, and it will be mailed to them. Address 

MUNN & CO., 361 Broadway, New York 
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MESSRS. MUNN & CO., in connection with the pab> 
lication of the SCIENTIFIC AMERICAN, continue to examil® 
improvements, and to act as Solicitors of Patents for Inventors. 

In this line of business they have had forty-five years experience, 8 
now have unequaled facilities for the preparation of Patent Drawings 
Specifications, and the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries, Messrs. Munn & Co, sie 
attend to the preparation of Caveats, Copyrights for Books, 
Reissues, Assignments, and Reports on Infringements of Patents, All 
business intrusted to them is done with special care and promptnes®, @ 
very reasonable terms. 

A pamphlet sent free of charge, on application, cor 








staining fall infer 


Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringement 
Assignments, Rejected Cases. Hints on the Sale of Patents, ete. 

We also send, free of charge, a Synopsis of Foreign Patent Law’ pra 
ing the cost and method of securing patents in all the principal 
of the world. 

MUNN & CO.,, Solicitors of Patent 
361 Broadway, New York. 
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near 7th Street, Washington, D. C. 
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